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sTEAM DUMPING SCOW FOR 

THE STREET CLEANING | 

DEPARTMENT OF NEW 

YORK. 

[he Street Cleaning De- 
tment, of New York 
as at present admin- 
tered, a notable in- 
anee of what good results 
be gained by a thor- 

vh reform in a much 

sused braneh of city gov- 
rnment. It is but a few 
vears ago that the condi- 
ion of the streets of New 

ork was a& reproach to 
the city and a daily menace 
to the health of its inhabi- 
ints; but to-day, thanks 
very largely to the ener- 
getie reforms and adminis- 
tration of Colonel George 
E. Waring, the chief com- 
missioner, the streets of 
New York compare favora- 
bly with those of the best 
managed capital cities of 
the world. 

The operations connect 
ed with the daily sweeping 
of the hundreds of miles of 
streets in this great city 
und the daily collection 
and earting away of the 
garbage from 
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of people are on a vast 
| scale involve the em- 
| ployment cf a little army 
of laborers. There are al 
together 2,509 em 
ployes in the department, 
and of this total about 
1,600 are sweepers, 800 are 
drivers and 100 are super- 
clerks, The 
” is con 
and 
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some 


~ and 
4 Force 
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Ch 
tendents, a 
trict there are 
foremen. There are 
nine distributed 
throughout the city, and 
there are fifteea “dumps” 
located at convenient 
points on the Hudson and 
the East Rivers. 

The sweepers are paid 


stables 


$50 a month the first 
$55 year, 
$60 the third year, and the 
third year men are eligible 
for promotion to the posi 
tion of distriet foremen. 
Under the 
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“™ cubie yards of refuse ; speed, 10 knots an hour. . 
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THE GAS ENGINE INDUSTRY IN THE 
UNITED STATES. 

It is a noticeable fact that although the gas engine 
industry has been advancing with rapid strides in 
England and on the Continent, it has made compara- 
tively slow progress in this country, This is said with 
the knowledge that gas engines as well designed and 
as efficient as any in the world are built in the United 
States, and the statement is intended to apply chiefly 
to the development of the trade. Visitors to the re- 
cent gas exposition in New York must have noticed 
that although a few excellent types were shown, the 
gas engine, as such, was conspicuous by its absence. 
This may have been due, however, to the fact that 
the exposition was devoted chiefly to lighting and 
heating and the various methods of gas production. 

How comes it that a people which is so quick to ap- 
preciate a useful device should have given compara- 
tively little attention to the gas engine, and have left 
it to other nations to demonstrate its efficiency and in- 
troduce it on a large scale into their various industries ? 
The causes are various. They are chiefly to be found 
in the cheapness of steam coal and the high cost of 
gas in the United States. No doubt the cost of gas 
illumination has something to do with the wonderful 
development of electric lighting in this country, and 
the same cause must have operated to develop the 
electric motor as against the gas engine. That the 
price of gas must have exerted a powerful influence on 
the gas engine industry is rendered probable by a 
comparison of the prices paid here and in England. The 
city of Manchester, which has about the same popula- 
tion as the city of Boston, sold its gas in 18938 at the rate 
of 60 cents per 1,000 feet ; and the consumption was 
3,636,000,000 feet, or more than the total amount fur- 
nished by the whole State of Massachusetts, where the 
gas costs on an average $1.50 per thousand feet. In 
Neweastle-on-Tyne the users pay only forty cents a 
thousand feet, and when we bear in mind that makers 
are building engines which they will guarantee to use 
only 20 cubic feet per hour, the popularity of this form 
of engine in England is largely explained. 

It is reasonable to suppose that when this industry, 
which in respect of its proportions is yet in its infancy, 
has attained the importance which it has in Europe, 
it will tend to reduce the price of gas, especially such 
gas as is used for cooking and power purposes; and the 
gas companies, themselves, will undoubtedly benefit by 
the growth of the industry, the increased consump- 
tion more than compensating for the reduction in 


price. 
=| Tm + Oe 


GOLD MINING MACHINERY EXHIBITION AT 
COOLGARDIE, WEST AUSTRALIA. 

We have been requested by Mr, David T. Day, of 
the United States Geological Survey, to call attention 
to a cablegram which he has received from the secre- 
tary of the forthcoming mining machinery exhibition 
at Coolgardie, West Australia, The dispatch requests 
that American manufacturers may be notified that the 
exhibition opens on October the first of this year, We 
gladly comply with the request, as the opportunity is 
one that should not be lost by any of cur prominent 
manufacturers, The recent discoveries of gold in 
Weatern Australia indicate that the fleld will prove one 
of unusual richness, and, while it may never equal the 
phenomenal output of the Rand, it is an opening 
which American builders of mining machinery ought 
not to neglect, 

The compactness, handiness and light weight of 
American mining machinery have never failed to 
make a most favorable impression in comparison 
with the more cumbersome European machinery, 
These qualities are of the first importance in 
new countries like Western Australia, where roads 
are poor and transportation is costly, and acces- 
sibility, simplicity and ease of repairs are sim- 
ply invaluable qualities in the too often unskilled 
hands of the miner. It is necessary that the actual 
machinery should be exhibited. In such a case as this 
there is more virtue in a pound of exhibited material 
than in tons of printed circulars. 

ES 0S 
THE SECOND CITY IN THE WORLD. 

Now that the city of Brooklyn and other suburban 

districts have been incorporated with the city of New 


™4) York, the latter in point of population easily takes 


rank as the second greatest city of the world. London, 
of course, comes first with its great total of 5,600,000 
souls. New York, or ‘Greater New York” as it has 
been popularly called, contains fully three and a quar- 
ter million souls, or three-quarters of a million more 
than Paris, which has heretofore ranked as the second 
city to London in point of size. The above estimate is 
taken from an interesting article on Greater New York 
in the New York Times. The property valuation is 
$4,559,600,000 and the bonded indebtedness is $205,559, - 
$17. The city boundaries inclose a total area of 360 


7%) square miles, the exy‘reme length being 32 miles and 


the width 18 miles. It is estimated that within the city 
limits there are nearly 300 miles of water front, 1,000 


mm | miles of railways and 2,800 miles of streets and roads. 





These figures are the more remarkable if we remem- 
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ber that they represent practically the growth of a sin- 
gle century, for the census of 1800 shows that New 
York had then only 60,489 inhabitants, and it is certain 
that Brooklyn with the other districts recently in- 
cluded would at that time have made but a slight in- 
crease in the total. As to the future there is no reason 
to suppose that New York will ever lose its present 
position. There is no other city, unless it be Paris, 
that can be considered as a rival for second place 
among the great cities of the world, and the compara- 
tive youth and vigor of the country that is tributary 
to New York render it certain that her rate of growth 
will be greater than that of the French capital. 

As to the possibility of the capital of the western hemi- 
sphere becoming the capital of the world it is difficult to 
conjecture. The London of to-day willsoon have passed 
the six million mark, and there is at present no dis- 
eernible sign of its growth being arrested. On the 
other hand, it is adding to its numbers at the rate of 
80,000 a year, and the rate of increase is steadily grow- 
ing as the years go by. As long as England is able to 
maintain her supremacy, naval and commercial, upon 
the seas, as long as she can hold together that huge 
conglomeration of peoples and countries known as the 
British Empire, binding them to the mother isle with 
the strongest of all bonds—those of commercial interest 
—London will continue to grow and its people and 
wealth to multiply as in the past. Should the dissolu- 
tion of the empire ever be brought about, and the 
world’s commerce cease to pulsate from London as its 
center, we may look for New York to take rank as the 
chief emporium of the world and ultimately as its most 
wealthy and populous city. 

oer or 

EXPERIMENTAL BICYCLE TRIP IN THE UNITED 

STATES ARMY. 

Secretary Alger has given permission for the carrying 
out of a second military bicycle trip, similar to the 
famous ride through the Rocky Mountains last year, 
and the expedition willagain be under the charge of 
Lieutenant Moss. The route has been laid out be- 
tween Fort Missoula, Montana, and St. Louis, Mo., 
and the total distance of 3,000 miles will include every 
variety of country and roads. The party is to consist 
of a surgeon and a score of privates from the Twenty- 
fifth Infantry at Fort Missoula. A special military 
bicycle is being built, the design of which is based on 
the experience gained during last year’s trip. The ex- 
periment will possess special interest for the bicycling 
world in general, for it will be one of the objects of 
Lieutenant Moss to determine which is the best form 
of punctureless tire for the rough work which will be 
encountered, For this purpose the company will be 
furnished with all the best forms of so-called puncture- 
less tires, and it is certain that the tires which can 
stand reasonably well the wear and tear of this journey 
will be practically perfect for the first-class roads which 
are used by the average wheelman. 











UTILIZING THE CATARACTS OF THE NILE. 


The cataracts of the Nile, which have always been 
regarded aa the bane of navigatian on this noble river, 
may yet prove to be of inestimable benefit to Egypt if 
the latest advices fron that country are correct, It is 
stated that a proposal is on foot to utilize the cataracts 
for electric light and power purposes. It is claimed 
that cotton mills, sugar factories, and the various forms 
of western industry which have been introduced in this 
ancient country during the British occupation would 
be greatly stimulated by the carrying out of sucha 
scheme. On the face of it the proposal is a good one, 
for fuel is scarce and coal has to be brought in by sea. 
Electrical power could probably be delivered at con- 
siderably less cost than any steam plant could furnish 
it, and proposed industries which fail to attract capital 
under existing conditions would probably secure all 
that was needed if the proposed works were carried 
out. Itis stated that preliminary surveys are now in 
progress, and there is no reason to suppose that any 
serious engineering obstacles will be encountered. Com- 
pared with our own plant at Niagara Falls, the avail- 
able head will be insignificant, unless it is proposed to 
put in along and costly pipe line. For although the term 
cataracts conveys the idea of a very sudden fall in the 
river, as a matter of fact these stretches of the Nile are 
more of the nature of rapids than cataracts, as may be 
judged from the fact that river steamers have been 
hauled against and through them in recent British ex- 
peditions up the Nile. 

If the proposed work is carried out, it will work an- 
other and important step in the recovery of this histo- 
ric land from the degradation into which it had fallen 
under Turkish misrule. The civil engineer has done 
and is doing a splendid work in the ancient land of the 
Pharaohs, and whatever political changes may be in 
store, it is to be hoped that nothing will occur to pre- 
vent its present conquest by the transit and level. 

0-0 

MuNIcH breweries possess 1,263 freight cars in which 
their beer is taken to all parts of Europe, including 
Spain, Italy, Turkey, and Russia. Erlangen breweries 
have 47 cars, Kalmbach 180 and Nuremberg 96. 
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THE NEW PEARY EXPEDITION. 

.» application of Civil Engineer R. E. Peary for 

-ears’ leave of absence to continue his Arctic ex- 

rion was granted on May 26 by Secretary of the 

Long, and Mr. Peary will now be detached from 

at the Brooklyn navy yard. Mr. Peary said 

no arrangements for his approaching voyage had 

+ been made. Preliminary to the polar expedi- 

which Mr. Peary outlined at the American Geo- 

snieal Society, on January 12, he will make a trip 
‘vhale Sound on the northwest coast of Greenland, 
re he has friendly relations with the Eskimos. He 
take some of these people north with him, and 
+ his visit next summer they will have a year’s 
e to prepare for the expedition and to have furs 
provisions in readiness when the expedition ar- 
s. Mr. Peary said: “I shall start on my pre- 
inary voyage about July 10. The expedition will 
t the ship at Boston. Several scientific parties will 
-ompany me ; there will probably be three parties in 

One will be in charge of Prof. O. H. Hitcheock, 
Dartmouth College, and Prof. George H. Barton, 
the Massachusetts Institute of Technology, will 
,bably command another. These parties will land 
the eoast of Labrador, Baffin Land and Greenland. 

vill return for them on my way home from Whale 

ind. The expedition will return in the latter part 
ot September.” 

\ year from the coming July Mr. Peary proposes 
to start on the main expedition. It is impossible to 
say how long this will consume, possibly two years 
and probably not more than four. The expedition 
will be different from most Arctic expeditions in that 
the only civilized members of the party will be Mr. 
Peary and a surgeon. Mr. Peary has decided this 
question after considerable deliberation. 

Mr. Peary says: “ Leaving the ship at Whale Sound, 
with about six families of Eskimos, who will meet me 
there, I shall push up the coast until I reach Sherard 
Osborne Fjord, in about latitude 81°. Here I shall 
establish a colony and a base of supplies. Between 
this colony and Whale Sound I shall keep a constant 
line of communication by means of dogs and sledges. 
The site of this colony I expect to reach in the latter 
part of August or early in September. Several months 
will be consumed in collecting supplies. 

“The dash for the pole I shall start on about March. 
We shall push on till we find the termination of Green- 
land, and from there our path will be across the ice. 
We shall take all our supplies with us on sledges. How 
far the land extends to the north no one knows, and 
this | hope to find out, 

* The route which I shall pursue on this expedition is 
what might be called the ‘American route,’ owing to 
the preference which American travelers seem to show 
for it. I think it preferable to other routes because of 
the existence of land so much further north, When 
there is land for a base then there is some fixed point 
to return to, and depots can also be established as one 
advances, Nansen has proved how unreliable a ship is 
ast basis, owing to the tendency of the drifting ice to 
carry her hundreds of miles from where she was left, 
The Eskimos can always be relied upon along this 
route for what I propose to do, Nansen's furthest 
north was 86° 14, I hope to advance beyond this and 
if possible reach the pole. How long it will take I 
ounnot say. I will say, however, if 1 fail I shall try 
again,” 

It is regrettable that the request of a leave of ab- 
sence for Mr, Peary has been opposed by certain ele- 
ents in the navy, which pointed to the action of 
Secretary Herbert last summer in refusing to grant 
« two years’ leave of absence to Mr. Peary to make 
the same proposed trip. This element asserts that if 
Mr. Peary wishes to make another Arctic trip he should 
resign from the navy. We do not see how an officer of 
the United States navy could be better employed than 
in making such remarkable explorations as those of 
Mr. Peary. Civil engineers are common enough, but 
successful Aretie explorers are rare. Powerful scien- 
tific influences were brought to bear in Mr. Peary’s be- 
half, and the order of Secretary Long leaves nothing 
to be desired. 
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TORNADO DRILLS IN KANSAS. 

In the East we have fire drills in our public schools, 
and on more than one occasion they have proved 
to be very effective in an emergency, but in Kansas 
they have a drill of another kind, for their tornadoes 
are more to be dreaded than fire, and school children 
‘re now being trained in tornado drills. When the 
tornado strikes a Kansas town the inhabitants at once 
make for the prairie. It is almost the only way to 
‘scape death from the flying debris of houses, falling 
‘rees and toppling buildings. The school children are 
‘ruined to know this, and on these occasions rush pell 
‘ell for the nearest bit of clear prairie ; but many chil- 
ey have been maimed and some killed in these terri- 
‘fe storms. There has been a movement started 
‘hroughout the State to have tornado caves | «lt 
under the school houses, large enough to ace 
modate all the children while the blow lasts. T) . 
‘ado drill is very much like a fire drill. The tea \-° 
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sounds the alarm on a piano and the children stand up; 
then a march is played and out they go in good order, 
down the stairs and into the tornado cave. If the 
entire building falls into ruins, the children are safe in 
the tornado-proof cave. 








THE LEIPSIC EXHIBITION. 


The Leipsic Trade and Industrial Exhibition, opened 
by the King of Saxony on April 24, proves, in respect 
to readiness and completeness, no exception to its pre- 
decessors. Judging, however, from present exhibits, 
the undertaking, excepting some very few branches of 
industry, like the rubber trade, bids fair to be the most 
important Europe has witnessed for many a decade. 
The machinery exhibit is far richer than at the late 
Berlin exhibition. 

The exhibition covers an area of more than 400,000 
square meters, and is on reclaimed ground belonging 
to the city. The guarantee fund amounts to 2,000,000 
marks—rather a moderate sum compared with the mag- 
nitude of the undertaking. For Americans, the exhi- 
bition will be found exceedingly instructive, the dis- 
play of surgical instruments and carriages being 
remarkable. The latter exhibit shows how quick the 
Germans are to learn of other nations, especially of 
the United States. 

The main entrance, in white and green, the Saxon 
colors, is in the form of a segment of a circle, flanked 
by two needlelike pyramids. The lay of the grounds 
and the long vista from the main entrance to the main 
building are on the same lines as those of the Berlin 
exhibition, although lacking the grandeur of the 
latter. 

To the right of the main entrance is picturesque 
“Old Leipsic,” or, as it is called here, the “ Fair 
Quarter,” a most careful and interesting reproduction of 
this quarter of the city 400 years ago. The antiquarian 
will distinguish the old Rathhaus or town hall; Auer- 
bach’s Cellar, immortalized by Goethe in his Faust; the 
old citadel, the Pleissenburg, at present undergoing de- 
molition tomake way for the new City Hall; the old scales 
and debtors’ tower. To make the illusion complete, 
all the attendants, waiters and waitresses are dressed 
in the costume of those days. A large statue of the 
Emperor Maximilian, who in 1497 conferred on Leipsic 
the privileges of the fair, still held every year, stands 
at the entrance to the Rathhaus. 

The Horticultural Hall, the next building we come 
to, covering an area of 2,500 meters, is partly laid out 
in very tasty grounds, where the profusion of roses and 
other flowers is uninfluenced by the cold night air 
without, and the delicate flowers can thrive without 
being retarded in their growth by changes of the wea- 
ther. A South American landscape, very ingeniously 
arranged with regard to perspective, attracts all eyes. 





A ram's head over the entrance to the next building 
informe us that we are at the Textile Exhibit, which is 
more backward than any other department here repre- 


sented except cycles, the goods not even having been | 
The exhibit is, however, according to all) 


unpacked, 
accounts, destined to do full credit to this Saxon indus 
try, which will be referred to later, A large building, 
still rathor empty, will be devoted exclusively to light- 
ing apparatus, more especially to incandescent lighting, 
so much in vogue in Germany. We now cross the 
electric belt railway, and passing through the entrance 
to the medieval Castle Lauffers, which is to contain the 
Alpine Panorama, we emerge into the main avenue, 
Leaving behind us the great main building, covering an 
area of 28,500 square meters, we pass on our left the large 
building containing the sausage factory of Nietsch- 
mann, besieged day and night by hungry crowds, and 
come to the building containing the very interesting 
exhibit of the city of Leipsic. Adjoining the latter is 
the Kunsthalle or Art Gallery, containing the works 
of some 600 artists. Opposite, on the other side of the 
pond, is the spacious building destined to contain the 
Cycle Exhibit, of which at present there are only | 
meager traces. Next door is the Main Restaurant, the | 
resort of the upper ten. Branching off here, from the 
main avenue, we reach the square, encircled by build- | 
ings, the aim of whose proprietors it is to provide for | 
the wants of the inner man. All the great German 
breweries are represented here, At one corner we are | 
offered cooling American drinks, from another the | 
strains of a mandolin and Italian gondolier’s song invite 
us to take a peep at the warmer blooded Southrons. 
Paying toll at the entrance to the old bridge, vividly 
reminding us by its primitive construction of the 
covered bridges of New England, we enter the Thur- 
ingian Village, one of the most delectable sights of the | 
exhibition. Everything is true to life, the very houses | 
having been taken to pieces and set up again here. 
The Old Mill, the country inns, the dance on the 
green, the bleating of the sheep, and, above all, the 
pretty little village chureh and beautiful cloisters, all 
enchaining us to this cozy spot. Leaving the village, 
we have finished the round and are now at the main 
building, the rich contents of which must be reserved 
for another article. The various articles exposed by 
the 3,500 exhibitors will reward us for the time spent 
upon them. 
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FOG AND PHOTOGRAPHY. 

The most important feature of the remodeling of his 
studio by M. Lafayette, the well-known photographer, 
is the arrangement by which the studio is cleared of 
fog—one of the most deadly enemies of the camera. 
To put the case simply, the difficulty which has to be 
met is the freeing of the atmosphere from the foreign 
opaque substances which it has absorbed, and which 
break up the rays of the electric light, nullify its penetra- 
tion and are themselves photographed in the front of the 
sitter. The system in question gets rid of these opaque 
impurities by keeping the fog out of the studio in the 
first place, and secondly by thoroughly drying the air 
inside, and so precipitating the solids which obscure it. 
Artifice gives you the transparent air of Southern skies, 
says the English Mechanic. The artifice in this case is 
represented by a warming and ventilating apparatus 
and may be best explained as follows : Starting at the air 
inlet, where the fresh air is admitted into the building, 
there is a specially constructed filter through which the 
air must pass, and in so doing be freed of its impurities. 
It is then drawn through a warming apparatus com- 
posed of coils of steel steain piping completely cased 
in a sheet steel casing, thereby eliminating all risk of 
fire. These heating coils are supplied with steam from 
a low pressure steam boiler, which is so arranged in re- 
lation to the heater that the steam flows automatically 
from the boiler to the heater, and the condensed water 
returns automatically to the boiler. 

The air having been purified and warmed to about 
the heat of a summer atmosphere, is then passed 
through an electrically driven fan and conveyed to the 
different parts of the building by sheet iron ducts, the 
sizes of these being carefully proportioned, so that an 
equal distribution of warm air is obtained over the en- 
tire building. The fresh air enters the room near the 
ceiling, and the top of the room acts as a reservoir into 
which the fresh air is introduced, and whence it is 
gradually dispersed over the whole room, doing away 
entirely with draughts. The vitiated air is drawn out 
through outlets at the bottom, and both inlets and out- 
lets are fitted with louver registers, so that they can be 
regulated at will. In hot weather the fresh air is 
brought into the building, filtered, passed through a 
cooling chamber, and taken over the building in a 
like manner, and thus both in winter and in summer 
the warming, cooling, and ventilation of the building 
is under entire control. 


- 
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THE NEW THAMES TUNNEL OPENED. 

The new tunnel under the Thames, Biackwalii, Lon- 
don, was opened on May 22. In the procession was the 
Prince and Princess of Wales, the Duke of York, Duke 
of Portland, engineers and many invited guests, The 
procession started in the West End, going through 
Pall Mall, Northumberland Avenue, the Embankment, 
Queen Victoria Street, thence through Whitechapel to 
the entrance of the tunnel, The procession then pro 
ceeded through the tunnel, which waa illuminated by 
three rows of electric lights, At Greenwich there was 
erected a dais upon which the members of the royal 
party took their places and from which the Prince of 
Wales, in the name of the Queen, declared the tunnel 
open to public traffic, The state trumpeters blew a 
blast, the royal salute was fired by the Artillery Com- 
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| pany and the Bishop of London pronounced the bene 


diction, The Prince of Wales waa then presented by the 
committee with a gold medal, struck for the occasion, 
: ae oo — 
THE DETROIT MEETING OF THE A. A. A. &, 
The American Association for the Advancement of 
Science will meet at Detroit, Mich., August 9 to 14, and 
arrangements for the entertainment of the members 
are wellin hand, The Hon. Thomas W, Palmer, the 
well known World’s Fair executive, is acting as chair- 
man of the general and finance committee, The new 
high school building, with a good auditorium and 
rooms for the meetings of sections and committees, 
affords ample accommodation for the American Associa 
tion and allied societies. The vitizens of Detroit have 
seconded the invitation of the American Association in- 
viting the British Association to meet in that city the 
week preceding their meeting at Toronto, and it will 
be the endeavor of the citizens of Detroit te extend the 
same courtesies to the foreign body as to the American 
Association itself. 





oe 
ENGINEERS’ SOCIETY MEETING. 

The regular monthly meeting of the Engineers’ So- 
ciety of Western Pennsylvania was held in the lecture 
room of the society’s house, 410 Penn Avenue, Pitts- 
burg, Pa., on May 18, 1897, at 8 P. M. 

The paper, *‘ High Frequency Currents and X Rays,” 
was by Mr. H. W. Fisher, and was copiously illustrated 
by electrical experiments. 

A great number of phenomena of high frequency cur- 
rents were shown and a very powerful X ray apparatus 
was operated, hy which the beating of the heart, etc., 
could be seen. 

The attendance was very large and appreciative. 
The discussion at the close was participated in by 
Messrs. C. F. Scott, John Brashear and others, who 
highly complimented the lecturer on his presentation. 
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AWARD OF OVER $800,000 FOR INFRINGEMENT OF 
KNIBES FIRE ENGINE PATENT. 
The United States Court has rendered judgment 


against the city of New York in favor of Christopher | 


J. Campbell for infringement of a patent granted as 
long ago as May 24, 1864. The verdict allows the plain- 
tiff the large sum of $818,074.32, and it marks the latest 
step in a famous suit which has already been dragging 
its weary way through the courts for nearly thirty 
years, and is likely to be in litigation for several years 
to come if, as is stated, it is the purpose of the city to 
carry the case to the higher courts. 

The patent was granted to J. Knibbs and bears date 
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FACSIMILE OF DRAWINGS IN ORIGINAL PATENT. 


it has generally been known as the 
though the term does not ade- | 


May 24, 1864 
Koibbs relief valve: 
quately describe the device, as may be seen from the 
wording of the first claim: “ The returning of any ex- 
cessive water in the force part or section of a steam, 
fire or other engine pump to the suction part or section 
thereof Knibbs later assigned his right to C. J. 
Campbell, In 1865 the New York Fire Department 
fitted the valve to thirty-three fire engines, and the suc- | 
cess of the new device may be judged fromm the fact that 
by the close of the year it had been fitted to every fire 
engine in the city 

There was a dispute with Campbell as to the proper 
amount to be paid for the use of the patent, the city 
claiming that the sum demanded was out of proportion 
to the value of the patent. Suit was instituted in the 
State Court, and after a few years’ litigation it was car- 
ried. on November 24, 1877, to the United States Circuit 
Court. Here, after years of farther litigation, Camp- 
bell’s claim of exclusive right in the patent has been 
sustained and an accounting of profits by the city in 
the use of the valve has been ordered. 

We present in the accompanying engravings, Figs. 1, 
2, 3, a faesimile of the drawings aceompanying the 
Knibbs patent, and also Pig. 4, a drawing showing a 
Knibbs valve and return pipe, as fitted on one of the 
New York fire engines to-day. Figs. 5 and 6 represent 
an improved valve ef the Knibbs typein which the} 
opening of the valve is performed automatically by the 


pressure of the water. The latter is frequently fitted | 








| eall it, passing through the pump and being returned 


ie | 


| short pipes, G, and the elbow valve, H. 


| the streets being flooded, or, if this were not done, ** the 
pump would become somewhat strained and flooded.” 
| Knibbs conceived the ingenious idea of throwing the 
surplus water back into the suction pipe, and he car- 
ried it out by means of the simple device shown in his 
drawings, which consists of a short length of pipe con- 
necting the discharge with the suction pipe, in which is 
placed a simple hand-worked throttle valve. 

In the drawings Fig. 1 isa front view of the pump 
| eylinder, showing the suction and the delivery pipes; 
| Fig. 2 is a side view of the delivery, and Fig. 3 is aside 

view of the suction pipe. A represents the pump cyl- 

inder, B the suction pipe, D the delivery pipe, and E is 
| the valve for closing the discharge. The suction hose 
| is attached at C and the discharge hose at F. 

The above parts were similar to those in use before 
Knibbs entered the field. His invention consisted in | 
connecting the discharge and suction by a short pipe, 

|G, and placing a throttle valve, H, at the point where 
G enters the suction pipe, B. This valve, it will be 
|seen, gave the engineer complete control of the pres- 
| sure in the hose pipes. When all the pipes were in use, 
H was closed. If one or more hoses were suddenly 
shut off, H was opened and the surplus water was al- 
lowed to flow back into B. If all the hose pipes should 
be shut off, H would be completely opened, and the 
water was simply rotated, or ‘‘ churned,” as the firemen 


| by the pipe, G. 

The advasitages of the device are obvious, and it has 
proved so effective that it remains in use practically 
unaltered to the present day. This will be evident by 
reference to Fig. 4, which shows the Knibbs valve as 
fitted to a modern New York fire engine. In this ease, 
F is the discharge and B the suction, and the Knibbs 
“relief” or “churning” device is represented by the 


Ordinarily the engineer can tell when a hose has 
ceased taking water by the rise in pressure, but not 








always. The rise may be occasioned by the hose get- | 
ting jammed, and therefore it is necessary and custom- 
ary to send word to the engineer when a hose is shut | 
off. To insure a prompt action of the Knibbs valve, | 
the ingenious improvement shown in Figs. 5 and 6 has | 
been brought out and is now in extensive use. Fig. 5| 
is a cross section of the pump, and it will be seen that 
the valve, A (answering to valve, H, of the other draw- | 
ings), is seated in the wall or diaphragm which divides | 
the suction from the discharge. The valve stem, B, 
yasses out through a hollow cylindrical shaft which is | 
firmly screwed into the cylinder wall of the pump on 
the discharge side, and at its outer end B is screwed | 
into an outer cap, C. The cap, C, is connected by an 
intermediate sleeve, D, with an inner cap which rests 
lat E upon the flange of the fixed portion of the valve. 
| A powerful coil spring bears at one end against a ring 
| at the upper end of the hollow shaft and at the other 
}end against the inner cap above mentioned. By turn- 
|ing the sleeve, D, the valve, A, may be kept down upon 
its seat with the required pressure. The water is free 
to pass up the hollow shaft, but is prevented from re- 
| turning on the outside of it by a rubber packing ring, 
‘asshown. The water being free to press upon the 
| inner faces of A and C, it will have a tendency to lift C, 
and therefore A, with a pressure due to their difference 
'of area. This is prevented and the required pressure 
|in the water is maintained by turning the sleeve, D, 


| until the proper tension is put upon the spring. If one 


of the hose pipes be closed by the firemen, the increased 


| pressure on.C will cause A to lift and will allow the 
| water to pass from the discharge to the suction. When 


all the nozzles are again in use, the pressure will drop 
and the valve, A, will close. 

In the controversy with Campbell the city does not 
deny that it is using and has been using the Knibbs 
patent ; its contention is that the compensation asked 
is excessive. On this point there may be various 
opinions; but we think that, in view of the extreme 
usefulness of the invention, the vast saving it has made 
in preventing the wetting of goods by the excess water, 
and the many years during which the city has had the 
benefit of its use, the award of Judge Wheeler will not 
appear to be by any means excessive. 

In conclusion, we would draw attention to the fact 
that the second claim of the patent is all-embracing and 
covers in very simple but comprehensive terms the 
idea of the patentee. It is as follows: ‘‘ The connecting 
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Fig. 4.- ENIBBS VALVE AS USED ON FIRE ENGINES 
TO-DAY. 
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on the same engine as the hand-worked valve, and the 
two valves are used to about the same extent in the 
New York Department, though there are some cities in 
which the simple hand valvo is in exclusive use. 

The object of the Knibbs device was to enable the 
pump to be kept running at fall speed independently of 
the number of hose pipes through which it was discharg- 
ing. The specification states that great difficulty had 
been experienced when it was necessary to shut off some 


of the discharge or force part or section of a steam, fire 
or other engine pump to and with the suction or supply 
section thereof by means of the tube, GG, and the regu- 
lating valve, H, or any equivalent therefor.” 
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Meteorology in Persia. 

Letters which have reached us from Bushire, on 
the Persian Gulf, dated January 9, and containing 
news which has not yet reached the London press, 
show that the Persians are not at all disposed to lay all 
the blame of the drought on Providence. Their want 
of fatalistic consideration has almost created an inter- 
national incident. The agricultural population of the 
Bushire district, annoyed at the want of rain, turned 





of the hose pipes attached to the discharge; for eithera)| their wrath upon the European Telegraph Department 





waste water valve had to be opened, which resulted in | and especially upon some landmarks which had been 
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erected by Lieutenant Cunningham, R.E., about two 
years ago, on account of the Meteorological Survey of 
India. To these obnoxious landmarks the deficient 
rainfall was ascribed. The Superintendent of Tele- 
graphs, besieged in his office by a threatening mob, at 
once wired to the Resident that affairs were critical, 
and H. M. 8. Sphinx and the steamer Lawrence were 
ordered at once to Bushire. 

Stimulated by this apparition, the governor dis- 
patched troops with a gun against the rioters ; but too 
late, alas! to save from destruction the casus belli, the 
survey pillars, the erection of which had so exasperated 
the heavenly powers. Strange to say, heavy rain fell 
in Bushire and the neighboring district on January 6, 
so that the people are convinced of the correctness of 
their suspicions and their action. The ringleaders are 


| less certain: for about twenty of them were soundly 
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Figs. 5 and 6.-AUTOMATIC FORM OF KNIBBS VALVE 
AS USED TO-DAY. 


bastinadoed by the governor to impress upon them the 
fact that there is no advantage in propitiating the 
heavenly authorities unless the earthly powers have 
been also effectively “ squared.”—London Standard. 
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A BICYCLE FRAME IMPROVEMENT. 

In bieycle frames made of wood, the different frame 
members being joined by metal sockets, difficulty has 
sometimes been experienced from the ends of the frame 
members becoming loose in their sockets, and to obviate 
this trouble the improvement represented in the ac- 
companying engraving has been patented by Alex. 
Pinover, of Nos. 42 and 44 East Houston Street, New 
York City. Fig. 1 is a sectional view of a portion of a 
frame embodying the improvement, the wood frame 
member extending into a metal socket connected to the 
front post, and the socket having an inner annular 
shoulder. The several sockets comprised in the frame 
will embrace the features shown. The end of the frame 
member, as shown in Fig. 3, has longitudinal kerfs or 
slits, a conical bore, and an annular channel corre- 
sponding with the annular shoulder of the socket. In 
connecting a frame section to a socket, the end of the 
frame member is forced beyond the inner annular 
shoulder of the socket, until such shoulder and the 
annular channel on the frame member coincide, and a 
spreader in the form of a tapered screw is inserted in 
the conical bore in the end of the frame member, the 
serew being placed in position and turned by a suitable 
tool. In Fig. 2 the improvement is shown as applied 
to an angular or square socket, the end of the frame 











RAN 
PINOVER’S BICYCLE FRAME. 


section being then correspondingly shaped. In either 
case, as the screw is forced inward the outer surfaces of 
the end of the frame section are forced tightly against 
the inner walls of the socket, making it practically im- 
possible to detach the parts. 
—_——__~»+ 0 +e - 

THE railway between Jaffa and Jerusalem is in good 
working order and the trains run between the two 
places with great regularity. Last year nearly 17,000 
tons of freight was transferred between the two places. 
The railway has resulted in a considerable number of 
commercial travelers visiting Jerusalem. 
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PECULIAR POILER EXPLOSION. Comparative Timidity of Boys and Girls. 


The West Side Street Railway Company, of Elmir 7 2° i 
N. ¥. sustained & severe loss caused rs the pe —_ eatin = poe pay me +e 
fone of their boilers. There were four men in the | are more timid than boys. There i te — . - ey 
uilding at the time of the explosion. The fireman | number of fears up to the "of 154 ~ aed <9 
vas killed instantly, The engineer was seriously in-| in girls, but this may be pte the fall aah rt > 
jured, but the other two men escaped with a few! given by older children and youths. Semen a0anaaen 


it should be decorated in a color very different from 
the shade chosen if the light comes from only an un- 
broken expanse of sky. 
Red brings out in a room whatever hint of green 
lurks in the composition of the other colors employed 
Green needs sunlight to develop the yellow in it and 
make it seem cheerful. 


bruises. 


The buildings were of substantial brick construc- 
tion. They consisted of a main building, which con 
tained the engine and boiler room, a car house adjoin-| Hall ado 
ng it on the north and another car house situated fifty | “1” 


feet to the south. 


The station was equipped with three Payne & Sons’ | factor 
tubular boilers, each five feet in diameter by sixteen | work in unobserved silence.” 
feet long, containing seventy-two four inch tubes. The | than intellig ; 
boilers were numbered one, two, and three in order | opinion, 
from the engine room. Each boiler weighed about four | the gill slits under the skin of our necks. Prof. J. Me- 


tons. 


Boiler No. 1, which exploded, was nearest the en-" not agree with this view; though 





pts the standpoint that the conscious ego or | op the tawny orange lurking in the mahogany 


= 


inherited from “swimming ancestors,” like | Upholsterer. 
— — 4 @ + ee 


Keen Cattell, the eminent American psychologist, <ioes| ACCORDING to the British Medical Journal, M. Julien 
he admits that ' Dumas has announced his intention to interrogate the 

















BOILER EXPLOSION—VIEW LOOKING INTO ENGINE ROOM. 


gine room. It burst in the middle, one end, with the | children have certain instinctive fears, he thinks that | French government on the abuse of the Bertillon sys 
tubes, being blown through two brick walls and two| most of them are learned, not inherited, a view which | tem of measurement. M. Dumas asserts that the ca 
vestibule street cars, and finally landing in a field one agrees with recent observations on young birds. | 
hundred feet away. The other end of the boiler was | 


blown to the top of the south wall. The power of the 
explosion was terrific. Boiler No. 2 was lifted from its 
foundation, landing on top of boiler No. 3. The roof of 
the boiler room was completely blown off. Bricks were 
scattered in all directions for about one hundred feet. 

The cause of the explosion is unknown. The boilers 
had been inspected by the representatives of the Hart- 
ford Insurance Company but a few days before, when 
the tubes were found to be unburned and in perfect 
condition, 
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ACCORDING to the experiments of MM. Seguy and 
Quenisset, the X rays cause dangerous palpitations of 
the heart. The experiments were made on medical 
students and upon themselves, and MM. Seguy and 
Quenisset describe the palpitations as violent and un- 
endurable unless the rays were intercepted by a metal- 
i¢ plate, 








ONE-HALF OF BOILER IN FIELD 180 FEET DISTANT. 








STREET CAR THROUGH WHICH PART OF BOILER PASSED. 
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| culations made by M. Bertillon are far from correct 
a 2+ Oe | He has had in his possession measurements taken of 
Use Color Judiciously. |the same person at an interval of ten years. There 

There are colors that are refreshing and broadening, | were not two alike. M. Dumas expressed his desire to 
others that absorb light and give a boxed-up appear- | visit the anthropometric service. The minister of the 
ance to a room, others that make a room with a bleak | interior and the police prefect» asked him to name his 
northern exposure, or with no exposure at all. appear|day. M. Bertillon, with great courtesy, explained his 
bright and cheerful; some that make a room appear| system. He sent for a woman who had refused to give 
warm, some that make it cold. |hername. She then said her name was Garcias, her 

The thermometer seems to fall six degrees when you | birthplace Bordeaux. Measurements were takei M 
walk into a blue room. Yellow is an advancing color;| Dumas, being initiated, found without assistance the 
therefore a room fitted up in yellow will appear smaller | photograph of this woman, whose rea! name was 'Tosas, 
than it is. |and her birthplace was not Bordeaux. Much aston- 

On the other hand, blue of a certain shade intro-| ished, he warmly praised anthropemetry. He carried 
duced generously into a room will give an idea of | away with him four or five books on the subject. In 
space. Red makes no difference in regard to size. | one uf them he found three photographs typical of the 
Green makes very little. criminals most often met with. One of these was of 

If a bright, sunny room gets its light from a space|the woman measured that morning, kept on the 
obtruded upon by russet colored or yellow painted premises, according to M. Dumas, to illustrate the sys- 


houses, or else looks out upon a stretch of green grass, | tem, 


¥ — ne as fear of high places, of disease, loss| If olive or red brown be used in conjunction with 
we ee ion, fear of the end of the world, and of being | mahogany furniture, the effect is very different from 
3 . — na . : ‘ 

it in, are of much psychological interest. President | what it would be if blue were used. Blue would devel 


in & person is but a feeble and inadequate mani- If a ceiling is to be made higher, leave it light. that it 
festation of the soul, a “flickering taper in a vast|may appear to recede. Deepening the color used on 
y of machinery and operatives, each doing its|the ceiling would make it lower—an effect desirable 
Instinct is much oider|if the room is smal! and the ceiling very high. Vari- 
ence, and some of these fears are, in his|ous tones of yellow are substitutes for sunlight.—-The 
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The Increasing Demand for Wood Pulp. woods a settlement would be established, but no sys-/|of similar size. Even such hard woods as maple, birch 


While most branches of business have been languish-| tematic inroads were made into the spruce forests, 
ing, the wood pulp manufacturers have had an un-/| simply because there was little commercial value at- 
precedented year of success, and, if the consumption | tached to the trees. 
of white paper is any indication of the true literary; This is the only reason why to-day we find vast for- 
tendencies of the age, we have reason to congratulate | ests of primeval spruces, with trees two and three 
ourselves upon the growth and spread of general edu-| hundred years old, left undisturbed, and where nature 
eation. The fact that our extensive New England | appears in her wildest and most solitary moods. There 
forests of sprace have become important agents in/are regions in New England and Canada covered with 
spreading the knowledge of letters among all classes is | dense growths of spruce where probably no human be 
noteworthy in this age, when school children are | ing has ever penetrated. The bear, the fox, the mink, 
taught to plant trees eaeh Arbor Day, and it might | and the panther live here in undisturbed peace. These 
be a valuable lesson for instruction in the schools to| woods to-day, instead of being apparently worthless, 
show how dependent we have become upon the trees | are more valuable than any other forests. Even in the 
for the books and periodicals that we buy 80 cheaply “Pine Tree State,” the spruces are worth far more than 
to«lay. There has never been a cheaper or better|the pines. Here are millions of dollars’ worth of mar- 
material discovered and utilized for making paper|ketablelumber that must in time be converted into 
than spruce wood, and the large increase in the num-| white paper. 
ber of periodicals in the land is chiefly due to this| About thirty years ago the first wood pulp mill was 
process of converting forest growths into clean, white, | established in the spruce woods of Maine. One of the 
cheap paper most important of these pioneer mills was erected in 

As a matter of fact, the book and newspaper business | Brunswick, in 1870, by the Androscoggin Pulp Com- 
can be judged better by counting the numberof spruce| pany. The mills were small and unprovided with 
trees cut down every year than by accepting the circu- the modern machinery for chewing and macerating 
lation figures of wily publishers. The amount of white | the wood into a pulp, and during the following ten 
paper a pablishing company consumes is a more trust-| years their growth was slow and far from phenomenal. 
worthy indicator of cireulation than figures sworn to/| But in 1880 the value of wood pulp began to be under- 
before a notary. If we are to judge the year’s output | stood, and the industry really dates from that period. 
of printed matter in this way, we are safe in saying | The census figures of that year reported in Maine seven 
that the army of general readers is largely on the| pulp mills, with capital invested of $440,000, and an 
increase. According to the figures published by the|annual product of $300,000, and twelve paper mills, 
Paper Trade Journal, “‘the daily capacity of the book with a capital of $2,000,000 and a product somewhat 
and news mills of the United States shows an increase | in excess of that sum. In 1890 the report gave eleven 
of 14 per cent over last year, and shows the phenome-| pulp mills, with capital invested $2,695,611, and the 
nal increase of 352 per cent during the past fifteen | value of product, $1,518,611. But to-day there are over 
years.” As the mills do not produce more than | $13,000,000 invested in pulp and paper mills in the 
enough to meet the demand, it may be concluded that | State of Maine, giving employment directly or indi- 
our literature, such as it is, must be vastly increasing | rectly to over 5,000 men. 
in quantity, if not in quality. But Maine has not monopolized the industry, al- 

But this increase in the production of white paper| though it was first nursed in its woods. New York 
cannot be wholly credited to the activity of American | State stands first in the production of wood pulp for 
presses, for many of the London papers are now print-| books and newspapers, having a daily capacity of 
ed on the paper made from the spruce trees of New | 1,800,000 pounds, with Wisconsin second with 670,000 
England and Canada. Our export trade in wood pulp| pounds; Maine, 665,000 pounds; Massachusetts, 614,000 
and white paper is an infant yet, but it has such a/ pounds; Pennsylvania, 403,000 pounds; and New Hamp- 
healthy, vigorous appearance that it is safe to predict | shire, Michigan, Ohio, and Vermont following in order. 
an important life for it. Great Britain imports|Tosupply the mills with raw material it is estimated 
annually nearly 300,000 tons of wood pulp for her | that 1,000,000,000 feet of spruce logs are required for 
printing presses, valued at nearly $8,000,000, and the! the white paper used in the publishing business. 
United States are just beginning to realize ‘that our; In making the best white paper spruce wood has in- 
natural resources will enable us to supply a good per-| variably been employed, but in Europe attempts have 
centage of the raw material. In 1895 we sent wood | been made to utilize the pine for this purpose. Both 
pulp to Great Britain in smail quantities, valued in| the pine and the poplar are more easily worked into 
the aggregate at less than $250,000, but in 1896 the| ground pulp than spruce, but the woods lack the 








export trade in this line had enormously increased. | 
American made white paper has been exported to Lon- 
don more liberally than the raw wood pulp. | 

it is interesting and instructive to note the growth 
of an industry that dates back only a quarter of a 
century, especially when that industry becomes such a 
paramount factor in our civilization that it actually 
revolutionizes our educational systems. When our 
Pilgrim Fathers landed in New England they did not 
look with favor upon the extensive forests of trees, 
which served as the hiding place for wild animals and 
equally savage ‘red meu, and their one thought was to 
cut down as many of these giant trees as they could. 
In the light of the clearings they hoped to find some | 
measure of relief from the attacks and ambuscades of | 
their natural foes. Had their choice been granted them, 
they would have leveled at one stroke half the oaks, 
spruces and pines of their new country. It seemed 
like an endless, hopeless job to hew a space in the 
primeval forests large enough to accommodate the 
Pilgrims and their suceessors. 

But of all the trees found in the woods, the spruces 
appeared to have the least valine, and little mention is 
madeof them in early coionial times. The oaks and 
hickories, and even the tall white pines, were utilized 
for house building and for making ships with which to 
carry on the trade of the colonies, and later to fight 








the mother country with. In time good old white 
oaks and hackmatacks assumed a value little realized 
by the first settlers, and lumbermen searched through 
the great forests for choice specimens of both. Our 
shipbuilding industry was then rapidly increasing, and 
it was necessary to secure the strongest and toughest 
woods for the frames and knees. How well the build 
ers understeod their business is testified to in the de 
ecaying old hulks of to-day, where the old white oak 
beams and hackmatack knees have successfully resisted 
the weather and elements for nearly two centuries. 

The hemlock and pine trees grew into general de 
mand and importance when the oak, ash and hickories 
became relatively searce, but the spruce trees were 
passed by as nearly worthless. They were cut down 
for fire wood, and for some cheap building purposes, 
but the texture of the wood was considered very un- 
satisfactory for any important uses. Vast stretches of 
spruce forests covered the hillsides and valleys of New 
England, New York and Canada, and in their dense 
shades lurked the wolves, panthers, bears, and other 
wild animals. Here and there on the outskirts of the 





strength needed for large newspaper sheets. In 
Europe the pulp made from pine has proved of value 
for making the small sheets of books and pamphlets, 
and even magazines, but in this country, where spruce 
is abundant, it has received little attention. There is 
another difficulty in disposing of the pitch and resin in 
pine, which makes this wood less valuable to the wood 
pulp manufacturers. In the first experiments in this 
country poplar seemed to prove the most successful 
wood, and it was eagerly sought after, but it was soon 
discovered to be inferior to ordinary spruce. Efforts 
have repeatedly been made to use the hard woods for 
pulp, but the paper made from this pulp has the feel- 
ing of linen, and is not considered so good as the spruce 
pulp. Hemlock cannot be used asa substitute for 
spruce, for the reason that its fiber is more brashy and 
has less stretigth than spruce. 

Singularly enough, the trees on which the paper 
manufacturers must chiefly depend for their supply 
are very slow growing. A spruce tree requires from 
100 to 150 years to mature its growth, and the first fifty 
years of its growth do not yield a very large tree. 
During the second half century of its existence it de- 
velops size rapidly, and the third period is devoted 
more to the compacting and hardening of the texture. 
For ordinary paper purposes, the spruce trees that 
have reached an age varying between 100 and 150 
years are just as good as those two and three hundred 
years old. In the primeval forests of Maine, New 
York and Canada we have many spruce trees ranging 
between 200 and 300 years, but many of the growths 
are in a state of decay. The large trees have made 
little progress in the last century, and less suitable 
timber can be obtained from such tracts of forest than 
from those where the average age is from one to one 
and a half centuries. The large trees decay as rapidly 
as the small ones advance, and the forests are conse- 
quently at a standstill. While there is danger of the 
pulp mills denuding the spruce forests too rapidly 
under the present demand for pulp, it would un- 
doubtedly be a benefit if all the primeval forests could 
be thinned out without further delay. 

The hemlock is rather slow growing, but it is much 
quicker than spruce, while the poplar is a more rapid 
growing tree than either. Pine, however, goes ahead 
of all the evergreen trees in this respect, and sapling 
pine land will produce a forest fit for box boards, av- 
eraging twelve inches in diameter, in thirty to forty 
years, while spruce would take twice that time for trees 





and beech grow much faster than spruce or hemlock. 
For this reason pulp manufacturers have inquired 
anxiously into the source of their supply, and there is 
every reason to believe that a vast industry must de- 
pend upon the spruce trees for its very existence. 
Pine, hemlock and the hard woods are out of the ques- 
tion. They can never be made suitable substitutes for 
spruce for paper making, unless the chemist’s art and 
skill invents some new process of changing their na- 
ture. An industry in which millions of dollars are 
invested will be affected by any reduction in the sup- 
ply of spruce wood for the next century. 

The spruce forests of New England and New York 
will supply sufficient material for all purposes for 
many years to come, and Canada and New Brunswick 
have untold stretches of spruce forests that are scarcely 
touched as yet; but in spite of all this, farsighted 
manufacturers are looking into the future and secur- 
ing for themselves control of forests that will make 
them independent of any corner in the market of raw 
material. While the spruce forests are still selling at a 
small price, they are buying up immense tracts for 
future use. The woods are thus passing into the 
hands of capitalists who are able and willing to de- 
velop them. Lately an English syndicate attempted 
to control all the wood pulp manufactories in Canada, 
and should control of the spruce woods of Lower 
Canada pass into foreign hands, there would be all the 
more reason for American mill owners to plant and 
develop, and not destroy, their New England posses- 
sions. 

The German pulp manufacturers have demonstrated 
what can be done with the spruce trees by judicious 
culture and development. Onan area much smaller 
than that covered with spruce trees in New York State, 
they have long supplied all the raw material needed 
for their paper mills, and annually exported over half 
a million dollars’ worth. The forests there are merely 
thinned out, the old trees being cut down as fast as 
they reach the proper age, and the results are so 
highly satisfactory that the mills are assured of a con- 
tinuous supply of raw material as long as the present 
system of forestry is continued. A similar intelligent 
treatment of our spruce forests must be adopted in 
this country, and there is no doubt but they will re- 
ceive it now that better equipped owners and mana- 
gers have secured control of most of the valuable 
forests. G. E. W. 
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Distress in Spain, 

The London Financial News says: “The misery 
which has made itself felt over Spain, and which has 
given rise in several instances to bread riots, is attested 
by the railway returns for the opening months of the 
year. The Norte, for example, up to January 28, 
showed a shortage in its receipts of 500,000 pesetas com- 
pared with the corresponding period of 1896 ; the Medi- 
odia on the same date was 720,000 pesetas behind the 
corresponding record for last year, the Andaluces 
about 60,000 pesetas, the Zafra to Huelva line 55,000 
pesetas, while the Bilbao-Portugal division of the 
Northern, which had receipts of 1,035,000 pesetas for 
the month of January, 1896, succeeded in showing this 
January a total of only 902,000 pesetas. As the outlook 
for the agricultural and commercial industries of the 
country for the coming season is far from hopeful, and 
the straits of the government for money must soon be ex- 
treme, the Spanish railways willin all likelihood reflect 
a dismal state of things at the end ofthe year. The fall 
of about 27 per cent in the value of the peseta is an 
additional burden which the companies have unfortun- 
ately to bear, and no alleviation of it is possible until 
peace and sound business conditions are restored. This 
is a consummation which the French holders of Spanish 
railway securities nust be very anxious to see hastened ; 
but neither the silver-coining policy of the Finance 
Minister nor the dilatory policy of the Cabinet in ap- 
plying reforms, nor, still further, the renewed Carlist 
movement, give any assurance of it as yet,” 
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Size of a Spider’s Thread. 


Leeuwenhoek, the first microscopist, wrote in 1685 as 
follows: ‘* Ihave often compared the size of the thread 
spun by full grown spiders with a hair of my beard. I 
placed the thickest part of the hair before the micro- 
scope, and, from the most accurate judgment I could 
form, more than a hundred of such threads placed side 
by side could not equal the diameter of one such hair. 
If, then, we suppose such a hair to be of a round form, 
it follows that 10,000 threads spun by the full grown 
spider when taken together will not be equal in sub- 
stance to the size of a single hair. To this, if we add 
that 400 young spiders, at the time when they begin to 
spin their webs, are not larger than one full grown one. 
and that each of these minute spiders possesses the 
same organs as the larger ones, it follows that the ex- 
ceeding small threads spun by these little creatures 
must be still 400 times slenderer ; and, consequently, 
that 4,000,000 of these minute spiders’ threads cannot 
equal in substance the size of a single hair.”—Micro- 
scope, 








June 5, 1897.] 


STEAM DUMPING SCOW FOR THE STREET CLEANING 
DEPARTMENT OF NEW YORK. 
(Continued from first page). 
em, the refuse from the streets and from the houses 
-nd hotels is no longer collected indiscriminately ; but 
he householders are required to place the ashes and 
he garbage in separate bins. For the past few months, 
noreover, a third class of rubbish has been estab- 
ished. This is known as “light refuse,” and comprises 

-ags, paper, carpet, sacking, etc. 

The refuse is carted separately, according to its na- 
‘ure—ashes, garbage or light refuse—to the “dumps” 
yu the river. Here the ashes are unloaded into scows 
1nd taken down the harbor and well out to sea, where 
hey are dumped to the eastward and southward of 
Sandy Hook, or at a point about thirty miles distant 
from the New York docks. In former years it was 
-ustomary to dump the whole of the city refuse, ashes, 
varbage and general rubbish outside Sandy Hook, and 
one result of this practice was that the lighter material 
was regularly washed up upon the shores of Long 
island and New Jersey, which were freely strewn with 
. fringe of decaying and exceedingly unsanitary and 
unsightly matter. At present it is only the ashes that 
ire carried to sea, and as the government authorities 

e of the opinion that the unloading of so many 
housands of tons of material assists in shoaling up 
the entrance to the harbor, the practice is shortly to be 
liscontinued, 

The plan of separating the ashes and durable re- 
fuse from the garbage enables the city to utilize the 
former material for reclaiming waste land and for gen- 
eral filling purposes ; and plans are now being carried 
out for using it in reclaiming portions of Riker’s Island, 
whieh lies off Port Morris, on Long Island Sound. 
When the receiving basins on the island are com- 
pleted, the ashes will be unloaded into large steam 
dumping boats, of the type which is shown in the 
front page engravings, and these will carry it to the 
island and dump it over the suction pipes of a large 
vacuum pumping plant. The garbage is taken to 
Barren Island and there disposed of, and after the 
salable material has been taken out of the light refuse, 
the residue is burnt up in a destructor furnace. 

The first of the three self-propelling dumping boats 
which were ordered is now at work carrying ashes to the 
outside dumping ground. It has been built from the 
lcsigns of Lieut.-Commander Delahanty by the Nixon 
Shipbuilding Company, of Elizabethport, N. J. 

The Cinderella, as the boat is named, is con- 
structed of open hearth steel. The body is built 
in two separate sections somewhat on the catamaran 
principle. Each hall is 136 feet long and is of a general 
oval eross section, measuring 8 feet in width by 10 feet 
in depth. Between the hulls is a long, deep, rectangu- 
lar box, the walls of which extend 8 feet above the 
deck, the depth from the top of the walls to the 
hinged floor being 13 feet. Each hull, or pontoon, is 
divided into eight watertight compartments by means 
of plate bulkheads, and the square dumping box is 
divided by plate partitions into six separate pockets. 
The bulkheads and the plate partitions are in the 
same plane, so that the ship is braced from side to side 
by six continuous walls of plating, and is proportion- 
ately stiff and unsinkable. The frames consist of 244 
inch by 24 inch by yy inch angles, spaced 3 feet apart, 
closer spacing being used in the neighborhood of the 
pockets, and the hulls are further stiffened by 3 inch 
by 3 inch by 7 pound angles which extend from side to 
side at every 9 feet and are tied to the frames with 
gussets of 10 pound plate 18 inches deep. Each com- 
partment of the pontoons is devoted to a separate 
purpose. In one is the tank, in another the galley, 

and others are devoted in their order to boilers, coal, 
and engines, and cabins for the crew. Astern of the 
dumping pockets is a commodious pilot house and 
cabin, which are located at a sufficient height to give a 
good outlook for navigation purposes. The narrow 
boxlike struetures which will be noticed built upon 
the deck of the pontoon are companionways which 
lead from the upper platform deck to the various 
compartments before mentioned. 

The side walls of the central dumping space are 
built of 10 pound plating, stiffened at intervals with a 
pair of 3 inch by 3 inch by 7 pound angles. The 
partition walls are built of 12 pound plating stiffened 
with 14 pound angles. There are six pockets for the 
refuse, and the floor of each pocket is formed of a pair 
of vertically swinging doors which are hinged to the 
walls of the pontoons and are drawn up and held in a 
horizontai position by means of chains which are at- 
tached to the outer edges of the doors and pass up over 
drums which are located on the platform deck. The 
work of releasing and closing the doors is performed 
by a ten horse power engine in the engine room. This 
drives, by means of a vertical shaft and bevel gearing. 
a long horizontal shaft which is placed upon the 
platform deck against the wall of the pockets. Oppo- 
site each pocket there is a drum and a set of multiply- 
ing gears which are thrown into engagement by means 
of coned bearings and friction clutches. When the doors 
have been drawn up they are held in place by means 
of a compressor block which is operated by a large 
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handwheel. The arrangement of the platform deck 
and the lifting gear is clearly shown in the engraving 
on the front page. 

The pockets can carry about 600 cubic yards of ashes 
and street sweepings, the weight of which will average 
about 300 tons. 

The ship is driven by two separate engines of 125 
horse power, one in each hull, each of which operates 
its own propeller. Steam is supplied by two Roberts 
boilers, There are two rudders, one for each hull, and 
they are steered by a single wheel in the pilot house. 
The speed with a full load in the pockets is about ten 
knots an hour. 


The South American Cowboy. 
BY GEORGE ETHELBERT WALSH. 

The gaucho, or South American cowboy, is in many 
respects a duplicate of the rapidly disappearing cow- 
boy of our Western plains, differing only from him 
in habits and customs that climate and surroundings 
are responsible for,and possessing many good quali- 
ties that are scarcely noticeable to casual strangers who 
happen to meet him for a few hours at the stations and 
smail towns. At such times he is usually drunk, 
unamiable, slouchy, and unattractive. He is out of his 
element, and a judgment based upon such observa- 
tions is unjust. In his home on the plains his pictur- 
esque appearance and his really fine accomplishments 
are set off to better advantages. 

The cowboy, the shepherd, and the plainsman are all 
classed as gauchos, but the first is more typical of what 
the word means. His life is spent on horseback, riding 
over the endless stretches of plains, corraling his cattle 
and branding them, and occasionally hunting the wild 
panthers, ostriches, or guanacos. His saddle is the most 
uncomfortable seat in the world, but he strides it with 
the ease and grace ofan Indian. The wild mustangs of 
the gauchos are fully as ungovernable as any on our 
Western plains, and they shy right and left, rear on 
their hind legs, and even roll on the ground to shake 
their riders. But once in his saddle, the cowtoy is not 
to be dislodged by any trick of man or beast. He will 
remain in the saddle from the break of day to the going 
down of the sun, stopping only long enough toeat and 
drink. 

The diet of the gaucho is not noted for its variety, 
but of its kind it is good. The morning meal is char- 
acteristic of the Spanish-American people—a cup of 
maté, the tea herb of Paraguay, and a fair substitute 
for coffee, a piece of cold meat, and a pipe of tobacco. 
With this slim repast over, the cowboy is ready for a 
ride of several hours in the keen morning air. The 
midday meal is not much more elegant, either in variety 
or quantity ; but when night comes he is ravenously 
hungry, and a course dinner will be prepared. This 
consists of some good fresh meat—the flesh of a panther, 
rabbit, partridge, or steer—a cup of the inevitable maté, 
the wild berries of the plains, and possibly an ostrich 
egg. Inthe course of the day the gaucho is very apt 
to startle up a mother ostrich from its nest, and after 
killing the bird he will return and look for tiie nest. 

One egg holds enough meat to makea big omelet, and 
when properly cooked it has a peculiar and delicious 
flavor. One end of the shell is broken,and then the 
egg is placed on the hot coals to cook. Ina few min- 
utes the egg isready for eating, and the cowboy digs 
out the meat with his knife and gulps it down greedily. 
The mother ostrich is meanwhile skinned, and the 
feathers are carefully preserved until some time when 
the gaucho goes to some settlement. There he receives 
fifty cents a pound for them, which enables him to buy 
afew trinkets for his squaw wife and a good stock of 
rum. 

The Western cowboy is said to be helpless without 
his revolver, but this does not apply to the South 
American gaucho. He rarely if ever has such an 
instrument, and not even a rifle is carried with him. 
His indispensable weapons are the lasso, of horse hair 
rope, the bolas and the knife. The latter is his 
weapon of defense when fighting with human enemies, 
and the first two are his weapons for offense when 
chasing the wild horses, steers, guanacos, ostriches, 
panthers, and even birds. With his knife he can per- 
form wonders, using it for all emergencies at close 
quarters, from slitting the throat of an animal to the 
carving up of another human being. A man who 
should use a revolver in a fight with a South American 
cowboy would be despised and would very probably be 
strung up for his cowardly actions. The revolver has 
no place in their wild, nomadic life. 

The bolas is really the weapon that is unique and 
peculiar to these South American cowboys, and 
through long years of constant practice, it is really a 
deadly instrument. It consists of two or three small 
iron balls, one and a half inches in diameter, attached 
to pieces of stout cord three feet long. The other ends 
of these cords are gathered together in a big knot, 
which gives the cowboy a firm purchase. The accom- 
plishments of the gaucho with this instrument are little 
short of the marvelous. He swings it over his head 
once or twice to give it force, and then, with a twist 
of his wrist, harls it with unerring aim at the object. 
Within a range of thirty to sixty yards the man can 
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bring down any small game, and even at vighty to 
one hundred yards he has been known to hit panthers 
and rabbits. The two or three bulls sewing wide apart 
in their flight, and thus there is a range of six feet in 
which to hit the target. At short range the cowboy 
hits the game with the iron halls, stunning or killing 
them with the blow, and in this way he will bring 
down partridges and rabbits by dashing in their midst 
and striking just as they jump to run. 

On the plains the cowboys practice daily with their 
bolas, using them to bring down cattle, a stray os- 
trich, a rabbit, or a guanaco. When the cattle are 
rounded up.to be branded the lasso is used, for the 
bolas is more apt to break bones than anything else, 
and consequently they are useless for this work. But 
after the cattle have been branded an exhibition of 
throwing the bolas may be given to create a little ex- 
citement. The lasso is thrown with the same skill as 
the bolas, and it never fails tu settle over the head of 
the steer selected. 

Their work of branding cattle is naturally crue! and 
blunting to fine sensibilities. It is necessary by law 
for every herder to brand his cattle if he wishes to claim 
them, and the cowboys are not particular as to the 
niceties of the civilized code of honor about torturing 
animals. The cattle are rounded up on the plains, and 
those selected for the branding are thrown violently 
upon the soft earth, and then either a hot iron ora 
sharp knife inflicts a more or jess serious skin wound in 
the shape of a cross, circle, or whatever geometric 
figure may strike the fancy of the owner. 

The South American cowboy is never made of the 
stuff that converts a man into a cattle king worth his 
millions, and the rare good fortunes that have been 
made on our Western plains by enterprising cowboys 
are never repeated in the southern hemisphere. The 
ambition of the gaucho never rises to such flights of 
fancy. He is content to live his life to the end on the 
boundless plains, riding in the saddle for a living, and 
associating with the same people and scenes until 
death intervenes. He has nothing of the Yankee in- 
genuity and mind for scheming, and he would not 
know what to do with his money if he gathered a few 
thousands of dollars together. Probably a good part of 
it would be put into rum and the balance into more 
stock. 

Stretched at regular intervals on the pampas plains 
are mud walled huts called ‘“‘ homes.” In many respects 
they resemble the adobe huts of the Southwest of 
our own country. They are made of blocks of sun 
dried mud, with the roof composed of dried grass, mud 
and a few willow rafters. Wood is secaree on the pain- 
pas, just as it is on the plains of the Southwest, and 
the cowboys make the most of every dead trunk that 
ean be found along the courses of the rivers. These 
are always carefully preserved for roof rafters, and 
every gaucho attaches more value to these than to 
anything else that goes to form his house. The mud 
and grass are so plentiful that there is no market price 
attached to them. Labor alone is the commodity that 
has value in such house building. 

The roofs of these mud homes frequently leak, and 
the owners attempt to patch them up with mud and 
grass until the thickness is nearly two feet, The mud 
house usually consists of one large room, but occasion- 
ally two or three adjoining bedrooms are added. The 
beds are made of pampas grass and the skins of the 
panther and cattle. Chairs and tables are scarce, but 
occasionally a few old stools and a dry goods box will 
be found in the huts. In this rude home the cowboy 
spends part of his time when he is not in his saddle, 
and his squaw wife and children live there most of the 
time watching and waiting for their lord and master to 
come home. 

A more attractive place than this home are the 
gaucho saloons, which are scattered pretty plentifully 
across the pampas. This place is built of mud, but it 
is usually larger and more attractive than the ordinary 
home of the gaucho. Coarse pictures conceai the bar- 
renness of the walls, and, to the cowboy’s way cf think- 
ing, vastly improve appearances. There are cheap 
lithographs of actresses, fighting scenes, and obscene 
pictures gathered from the four corners of the earth. 
Rum and beer are dispensed at these saloons in quanti- 
ties, and the gauchos assemble there to have a regular 
spree, nearly always ending up with a free fight. The 
deaths that occur at the gaucho saloons are many, but 
they are usually hushed up and nobody is the wiser. 
The scenes enacted there seem to be the necessary and 
fitting climax to the wild, rough life the gauchos lead 
upon the pampas, and, according to their code of honor, 
it is no disgrace to end an existence in such a tragic way 
+0 — 

SHIPs propelled by gas engines are apparently gaining 
favor in France. A new boat of this type has recently 
been put in service for the Havre-Rouen-Paris line, the 
speed attained being 7 knots. It is 160 ft. long, with 
7 ft. draught, divided into four watertight compart 
ments. The gas is supplied from on shore, and is stored 
on board in a steel holder, an accumulator composed 
of steel pipes, under a pressure of 95 atmospheres, about 
850 lb. The engine employed is a two cylinder one, of 
40 horse power. 
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THREE IMPROVED TYPES OF THE MAXIM 
AUTOMATIC RAPID FIRE GUN, 
The development of automatic devices in the smaller 


seen on the right hand side of the gun case, moves upon 
|a small roller, which is placed beneath it, and the curve 
|of the crank handle causes it to rise and throw the 


classes of rapid fire and machine guns has given them | mechanism sufficiently far back clear of the breech to 


an enormous superiority over such guns of the common 
type, the Maxim 14g inch automatic machine gun, for 
instance, firing 300 one pound shots per minute, with a 
velocity of 1,800 Teet per second 


rhe development of the rapid fire and the machine 





MAXIM i's 


pound shells per minute. 


Fig. 1 


Fires 300 one 


gun has been marked by the display of great inventive 
skill, and those machine guns in which the gun is ren- 
dered absolutely automatic show the very refinement 
of inwenuity As many of our readers are aware, rapid 
fire guns in general may be divided into three classes 
aceording as they are operated entirely by hand or are | 
partly automatic and partly hand-operated or are en 

In the last the cartridge is ex- 
inserted, the barrel returned 


tirely automatic ase 
tracted, the new 


to firing position and the gun fired at the continuous 


cartridge 


rate of ten shots a second without any interference by 


the operator, the motive power being the energy of the 


reeoi! 

Our illustration, Pig. 1, shows the Maxim 1% ineh 
automatic machine gun on a naval cone mounting. The 
gun proper consists of two parts, namely, the recoiling 
and the nou-recoiling. The recoiling portion is the 


barrel, the muzzle of which can be seen in the illustra- 
tion projecting through the front cover of the water) 
jacket, the reeoil plates, the lock and the crank han-| 
be seen in the illustration on the 


die, which can 


nearer side of the gun. The non-recoiling part 
of the gun consists of the circular water jacket r 
inclosing the barrel, the casing or frame con- 

taining the recoil mechanisin, the rear cover of 


the machine and the trigger and pistol grip 
and a socket carrying the rear sight 

The water jacket is fitted with three openings, 
one for receiving the water, another for drawing 


it off and the third for letting out the steam, 


the third opening being connected to a system 
of tubes which permit the steam to escape but 
not the water in whatever position the gun may 
be laid 4 

The gun supplied with cartridges from a 
belt which ‘arried in a box to the right hand 
of the gun and passes through a feed block on 


the top of the gun from right to left. The feed 


block carrics two movabie pawls and two sta- 
The movable pawls are attached 
of the feed bloek, 
to right by 
the 
The pawls are 


tionary ones 
to @ slide in the 
which 


levers 


upper Pp art 


irom k means of 


i 


moves 


acted upon by the barrel recoil of 


the barrel causing the wotion 
pressed down by a spring and, engaging behind 
the next cartridge in the move it forward 
When the 
pawis place the cartridge still in the belt im 
When a shot is 
fired, the barrel, with the recoil plates to the 
rear of it for about an inch and a half, 
and the strong spiral spring surrounding the 
barrel is brought into a state of compression 


During the recoil the crank handle, which is 


Heit 


automatically barrel returns, the 
wediately over the chamber 


recs ils 





Velocity of shells, 1,800 feet per second ; penetration, 


extract the empty case (of the previous round) from the 


barrel and draw a fresh cartridge from the belt. The 
turning of the crank above mentioned throws a volute 
| spring attached to the crank shaft into tension. As the 
\Joek travels backward, the carrier drops down and the 


INCH AUTOMATIC MACHINE GUN ON NAVAL MOUNTING. 


9 
2 


‘4 inches of iron. 
new cartridge, which the earrier has taken from the 
belt, is brought opposite tlre chamber at the barrel and 
at the same time the empty case is brought opposite 
the ejecting tube. The spiral spring above mentioned, 
which surrounds the barrel, now returns the barrel 
and the recoil plates into the firing position, and, as 
the lock moves forward, it pushes the new cartridge 
into the chamber and the empty case into the ejecting 
tube. The gun is now loaded and is ready to com- 
mence firing, which it will do as soon as the trigger is 
pulled. It will continue firing at the rate of five shots 
a second as long as pressure is maintained on the trigger 
and cartridges remain in the belt. The destructive 
power of such a weapon in the hands of a cool and skill- 
ful gunner would be terrible to contemplate. 

This gun is well adapted to all kinds of service where 


| . 
rapid, continuous and accurate fire would be valuable. 


The various parts of the mechanism are strong and re- 
liable, and, owing to the automatic character of the 
firing, great accuracy is possible. The lightness and 


' compactness of the gun render it well adapted for use 


rma rad : 
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on torpedo boats, and it would also prove very effective 
for defense against torpedo boat attack. 

Of course the mountings of the gun vary according 
to the different services for which it is intended to be 
used. The T piece, as will be seen in the illustration, 
works in a socket in the mounting, and the gun is 
capable of free motion in a horizontal plane, though, if 
it is desired, it can be clamped in ary particular posi- 
tion. The position of the gun in a vertical plane is de- 
termined by means of an elevating screw which works 
in the end of a suitable arm attached to the T piece 
above mentioned. The training is effected by the 
man who lays the gun, who with his left shoulder 
pressed against a shoulder piece, and his right hand on 
the pistol grip, has full control over the movements of 
the gun. The particulars of this gun are as follows : 








SE, « SucepaGersshaes nw. ddasidiccsssescas SOE 

Length of gun over all................... au” 

Riffing, uniform 12 grooves............. +++. 1 turn in 30 calibers. 
Weight of shell,..... babp..s -emberdess sen ON 

Length of common shell ....... eaapeue odes 3°67 inches. 

Weight of powder charge (smokeless) 1 ounce 110 grains. 
Velocity at muzzle... . de tantet ee 1,800 foot seconds, 
Perforation of wrought iron at muzzle.... . 2°25 inches. 


The fully automatic principle has been applied by 
Mr. Maxim very successfully to guns of larger caliber. 
Fig. 2 represents a nine pounder naval gun which is 
provided with a hopper feed and is capable of firing 
sixty rounds per minute. This gun and all of its class 
are worked by the recoil of the barrel. When the arm 
is loaded and the breech closed, the trigger is pulled 
and the barrel recoils, taking with it the breech block, 
the energy of the recoil being checked by a hydraulic 
buffer, and the barrel returns into the firing position 
by the action of a powerful spring. The breech re- 
mains closed during the recoil and also during the for- 
ward movement of the barrel,and it is not opened 
until the barrel has nearly reached the firing position. 
By this means the breech remains closed long enough 
to allow the gases to escape. The cartridges, which in 
this case are three feet long, are placed in a magazine 
on the top of the barrel, and at each discharge the 
lowermost cartridge is thrown into a tubular carrier. 
The tubular carrier falls by the weight of the cartridge, 
and when opposite the barrel springs rapidly forward, 
throwing the cartridge into the chamber and liberating 
the breech block. The carrier, being now relieved 
of the weight of the cartridge, rises again into 
position opposite the lowermost cartridge in the 
magazine. At each discharge the carrier is thrown 
back against the action of the powerful spring. It 
might be said that the carrier is in a cocked position 
after each discharge and remains so until the cartridge 
falls down into line with the barrel, when it is liberated 
and the spring projects the cartridge into the chamber 
with great force. This arm is particularly well adapted 
for defense against torpedo boats, as it gives the gunner 
an opportunity of delivering a considerable number of 
shots in rapid succession without any assistance. More- 
over, when the gun becomes heated, it is not necessary 
that the cartridge shall remain in the chamber while the 
gunner is watching for a torpedo boat. The cartridge 
being in the carrier, it is only necessary to allow it to 
fall in position, when the gun is instantly loaded and 
may be fired inside of a second. 

The two guns already mentioned are shown upon 
naval mounts for use on shipboard ; but the same types 
are also furnished with gun carriages for use in field 
service. 

Another very interesting gun built by the same com- 
pany is the hand-worked field gun shown in Fig. 3. 


ee 





Fig. 3-MAXIM HAND-WORKED FIELD GUN. 
Weight of shell, 12 pounds. Rapidity of fire, 20 rounds per minute, 
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.e caliber of this gun is three inches and the weight 
the shot twelve pounds, and they may be fired with 
rapidity of twenty rounds per minute. Field guns 
ordinarily constructed have an excessive recoil, 
hich is so great that the gun has to be brought up to 
sition after each discharge. The Maxim-Nordenfelt 
mpany has overcome this difficulty by allowing the 
rel to recoil through 
.onsiderable distance on 
e earriage itself, the re- 
il being checked by a 
-draulie buffer, the re- 
it of which is the ecar- 
we remains in approxi- 
ately the same position 
id the gun requires only 
very slight adjustment 
rer each discharge. 
The same company also 
iakes semi-automatic 
-uns, that is, guns in which 
e recoil of the barrel 
ens the breech and ex- 
uts the empty ease, the 
reech remaining open 
ntil a new eartridge is 
rust in by hand. The 
‘t of pushing in the car- 
idge disengages the 
reech block, which then 
ses itself with a spring. 
\e are informed by Mr. 
Maxim that he has him- 
elf, without any assist- 
fired forty rounds 
fifty seconds from a 
vin of this type. The 
projectiles in this case 
weighed three pounds each, the cartridges being 
twenty-one inches long. 


in 


> 
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MISS KINGSLEY’S TRAVELS IN AFRICA. 

\lthough needing no such adventitious aid to popu- 
lar notice as the recent massacre in Benin, the publica- 
tion of Miss Kingsley’s book is peculiarly appropriate 
just now, dealing as it does with that long stretch of 
maritime country from Sierra Leone to the Cameroons, 
including the distriets known as the Ivory, Gold, and 
Slave Coasts. Although comprising some of the oldest 
colonized portions of Africa, comparatively little is 
known of these regions, and Miss Kingsley’s volame, 
“Travels in West Africa, Congo Francais, Corisco, and 
Cameroons,” by Mary H. Kingsley (London : Mac- 
millan & Company, Limited), will be weleomed not 
only by ethnographers and students, but by all who 
take an interest in queer peoples and strange lands. 
For it is a wonderful book, written by a 
renarkable woman. Had it been written 
man, it would have been a monu- 
mental performance, But when it is re- 
membered (however difficult it sometimes 
is to do so) that this is the record of a 
woman’s travels and work, it makes one 
proud of one’s race, and renders it easy to 
understand why and how the British make 
the best colonists. That a woman should 
go alone and unarmed (for Miss Kingsley, 
unlike some other African explorers, never 
fired a shot at a native) into these savage 
and dangerous countries ; should brave the 
terrors of disease, swamps, wild animals, and 
cruel and bloody customs, just for the sake 
of making colleetions of rare fishes and in- 
vestigating the curious ‘‘ fetish” customs of 
the inhabitants, isa marvel indeed. True, 
Miss Kingsley herself does not appear to 
think her conduct and adventures very ex- 
traordinary. She minimizes the dangers, 
and makes light of the difficulties and 
iniseries of traveling in this “ Land of the 
Shadow of Death.” Intelligently, apprecia- 
lively, often enthusiastically, does she speak 
of the Guineas and their inhabitants, and 
especially so of her pet tribe, the Fans. 

It was on December 23, 1894, that Miss 
Kingsley left Liverpool for Sierra Leone. 
Carly in the January following she landed 
it Free Town, concerning which port she 
<!ves us some amusing details. Cape Coast 
‘astle and Akkra were the next places of 
interest at which the author stopped. 

Miss Kingsley’s chief motive for going to 
t Afriea was to study the African form 
hought among a tribe in its original 

It is not surprising, therefore, that 
evotes five long and interesting chapters 
‘etish, which embraces not only the 
~”’s religious and mental life, but eterts 
ramount influence on, and is com- 

«ed with, his everyday life, down to his 

ast action. About this she says: 
“nee 1898 I have been collecting in- 
creation in its native state regarding 





by a 


Fig. 2.—FULLY AUTOM 
Weight of shell, 9 pounds, 


Srientific American. 


Fetish, and I use the usual terms fetish and ju-ju 
because they have among us a certain fixed value—a 
conventional value, but a useful une. Neither ‘fetish’ 
nor ‘ju-ju’ are native words. ‘‘etish comes from the 
word the old Portuguese explorers used to designate 
the objects they thought the natives worshiped, and 
in which they were wise enough to recognize a 





|certain similarity to their own little images and relics 
of saints, ‘ Feitico.’ Ju-ju, on the other hand, is 
| French, and comes from the word for a toy or doll; 
|so it is not so applicable as the Portuguese name, 
for the native image is not a doll or toy, and has 
far more affinity to the image of a saint, inasmuch 
jas it is not venerated for itself, or treasured because 
of its prettiness, but only because it is the residence 
or the occasional haunt of a spirit.” 

Although erude in essence and cruel in application, 
the negro’s Ju-ju, or religious belief and practice, has 
still many common sense reasons underlying it, and 
oceasionally a poetic idea entwined with a lot of arrant 
nonsense. 

The Ju-ju man frequently combines, as he generally 


cine man. Whatever he may be as a priest, as a 








doctor he is mostly a failure. 


DEATH DANCE COSTUMES, OLD CALABAR. 





does in all savage races, the offices of priest and medi- | 





ATIC MAXIM NAVAL GUN. 
Rapidity of fire, 60 rounds per minute. 
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“The African doctor is not always a witch doctor in 
the bargain, but he is usually. Lady doctors abound. 
They are a bit dangerous in pharmacy, but they do 
not often venture on surgery. So, on the whole, they are 
safer, for African surgery is heroic. Dr. Nassau cited 
the worst case of it I know of. A man had been acci 
dentally shot in the chest by another aan with a gun on 
the Ogewé. The native 
doctor who was called in 
made a perpendicular in- 
cision into the man’s chest - 
extending down to the last 
rib; he then eut diagonally 
across and actually lifted 
the wall of the chest, and 
groped about among the 
vitals for the bullet, which 
he successfully extracted. 
Patient died.” 

One of the chief reasons 
for killing wives, slaves, 
and other persons on the 
occasion of a great man’s 
death among West Afri- 
eans is not because they 
delight in shedding blood, 
but that the chief may 
have servants and wealth 
and position in 
world. In the Niger Delia 
there is a different reason, 


the next 


but one equally efficacious 
in destruction of 
man life. 

“Among the Tschwi the 
slaves women killed 
are the dead 
a retinue and riches where- 
with to start life in Srahmandazi, 
markets and towns and all things as on this earth, 
and so the Tschwi would have little diffieulty in 
placing human beings at funerals with goid dust, cloth, 
and other forms of riches, and this is already done in 
districts under white influence. But in the Delta there 
is no under-world to live in, the souls shortly after 
reaching the under-world being forwarded back to this 
in new babies, and the wealth that is sent down with a 
man serves as an indication as to what class of baby 
the soul is to be repacked and sent upin. As wealth 
in the Delta consists of women 5, I do not 
believe that the under-world gods of the Niger would 
understand the status of a chief who arrived before 
them, let us say, with ten puncheons of palm oil and 
400 yards of crimson figured velvet. They would say, 
‘Oh! very good as far as it goes, but where is 
your real estate? The chances are you are only a 
trade slave and these 
things.’ And in consequence of this, killing 
at funerals will exceedingly 
difficult to stamp out in these regions.” 

The tribe of West Africans most favored 
by Miss Kingsley were the Fans, as they 
have more of the qualities she iikes than 
any other tribe she has met. 

**They are brave, and so you can respect 
them, which is an 
friendly feeling. They are on the whole a 
fine race, particularly those in the mountain 
districts of the Sierra del Cristal, where one 
continually sees magnificent specimens of 
human beings, both male and female. Their 
eolor is light bronze, many of the men have 
beards, and albinoes are rare among them. 
The average height in the mountain dis- 
tricts is five feet six to five feet eight, the 
difference in men and 
woinen not Their counte- 
nances are very bright and expressive, and 
if once you have been among them, you can 
never mistake a Fan. But it their 
mental characteristics that their difference 
from the lethargic, dying-out coast tribes is 
most marked. The Fan is full of fire, tem- 
per, intelligence and go, 
rather difficult to manage, quick to take 
offense, and utterly indifferent to human 
life. I ought to say that other people, who 
should know him better than I, say he is a 
treacherous, thievish, murderous cannibal. 
I never found him treacherous, but then | 
never trusted him.” 

Added as appendices are some remarkably 
able essays on such important questions as 
trade and labor and disease in West Africa 
With the former the missionary question is 
indissolubly associated, for the missionaries 
seek to place impediments in the way of 
the liquor traffic—by means of which most 
of the trade is done, especially in the in- 
terior, where commercial are 
all conducted by of 


the hu 





and 
to form for 


where there 


are 


re 


and slaves 


boy have stolen 


be a custom 


essential element in a 


stature between 


being great. 


1s 


very teachable, 


transactions 


barter, and bottles 


spirits are the handiest and safest medium 
of exchange, The author's travels in French 
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and German territory of the officials of which 
countries she speaks very highly — possess a strong 
interest for geographer and statesman. Like 
the true patriot Miss Kingsley not only sees 
the possibilities of the usefulness of these West Afri- 
to Great Britain, but is desirous that 
they should utilized to their fullest extent. Since 
the force of circumstances, duty, and profit all seem 


both 
she is, 
can colonies 


be 


Scientific American. 


The Truth and the Trusts. 

Perhaps the most discussed subject in this republic 
to-day is the question of capitalistic combination for 
carrying on business operations. The agitators, taking 
| advantage of the general interest in this question, have 
been quick to take up the ery that the liberties of our 
people, the resources of our land and the land itself, are 
| being acquired by the few and so utilized as to defraud 
the many out of their just and inalienable rights and 





tend to our occupation and administration of these} 
extensive districts, it is the duty of all patriotic per-| privileges. Without taking the trouble to acquaint 
sons to know as mach as they can of them. To acquire | themselves with the truth, many citizens of the republic 
this knowledge it would be almost impossible to go to | give credence to the assertions of the agitators, and out 
a more instructive, informative, and withal eminently | of the falsifications by malicious propagandists and the 
enjoyable work than that in which Mise Kingsley de-| ignorant credulity of their followers have arisen con- 
acribes her travels in West Africa. fusion, perplexity, discord and conflict. The only way 
For onr engraving and the foregoing review we are | to fight erroneous public opinion is to meet it with 
| the weapons of fact and figure, and this is what con- 
servative men are doing. The propagandists of hatred 
jot capital, of hostility to wealth in general, and of 
| discord and conflict have laid down the general pro- 
Professor Von Voit, of Munich, Germany, has investi-| positions that a rich man is a criminal, that a corpora- 
gated the nutritive value of extracts of meat, and now | tion is a conspiracy, and that, wherever a large coi- 
announces as the result of his researches that such ex- | bination of capital is employed in business, it is em- 
racts have very little nutritive value, if any, and that | ployed to rob the many for the benefit of the few. 
their action is almost entirely a stimulating one, being Against these vicious propositions, in the abstract, 
due to their contents of alkaloids, such as creatine and | it may be fruitless to argue, for opinions are not easy 
Prometheus to change, but there is a concrete side of the question 
A very interesting account of some simple experi- which must appeal to even the opinionated ignoramuses 
ments on central attraction is contributed by Mr. R.W. | who have been deluded by the empty assertions of 
Wood to the Physical Review. Mr. Wood employs a|the propagandists. Neglecting the slanderous pro- 
circular glass plate having a hole in the center through | position that a rich man is necessarily a criminal, and 
‘somewhat conical” pole of a powerful the equally absurd proposition that a corporation is a 
This glass plate is worked | conspiracy, the student of current affairs may meet 
| the concrete position, that capital in business is always 
} employed to rob the many for the benefit of the few, 
with substantial proof of the falsity of that theory. 
be deseribed on the plate by giving vary-|The record of market movement and prices is the 
the ball. | weapon with which the student may successfully assail 
this pet theory of the crank legislators and of the 
Yerkes Williams Bay, Wis., has been suc. | falsificationists in general. What does that record 
eessfuily placed in position, and on May 21, President | show? Does it prove that large combinations of cap- 
Harper, of the Chicago University, and a party of | ital have controlied standard articles of consumption 
representative Chicagoans were present. The visitors / and inereased the cost of those articles to consumers ? 
Take the most notable of these combinations. The 
Standard Oil Company was formed in 1872, and it 


indebted to St. James's Budget. 


+? e- — 


Seclemce Notes, 


creatinine 


which the 
electro-magnet projects 
quite level. and then a bicycle ball is blown 
direction of—but not exactly to—the 
pole of the magnet Parabolas, hy perbolas, and ellip- 


wert 


and 
across if in the 
ses can thus 
ing initial velocity to 

The great objective of the Yerkes telescope at the 


Observatory, 


were shown the two motions of the telescope, the ciock 
with 


was started, the lifting floor came up a motion 
almost imperceptible, the great dome revolved, and the | found the markets supplied with dear and dangerous 
telescope was turned on Jupiter. Director Hale then | illuminating oils. This company employed scientists, 


inventors, mechanics and business men, laid pipe lines, 
reduced the cost of package and transportation, and 
made illuminating oil safe. In 1872 dangerous oil sold 
at 25 cents a gallon, and in 1897 it sells for 6 to 8 cents 
a gallon. So much tmay be said for the one great 
trust.” The example of the one great * corporation,” 
the American Sugar Refining Company, is similar. 
This corporation was formed in 1887. It found sugar 
selling at 7 cents a pound, and in 1897 it sells the same 
grade of sugar for4centsa pound. The Cottonseed 
Oil Trust, formed in 1884, has reduced the price of 
standard summer yellow oil from 48 cents a gallon in 
1884 to 24 cents a gallon in 1897. 

Among other eapitalistic combinations are many 


and President Harper was 
rs to look through the greatest tele- 
seope il Professor Barnard declares that 
it is not possible to estimate what the telescope may 
do for seience. It may take several weeks, and possibly 


the instrument 


of the visit« 


adjusted 
the first 


the world 


months, for the to suecessfully solve the 


which the atmosphere may present. 


operators 
problems 

The property acquired by gases, after being traversed 
by electric sparks, of if the 
gases had become better conductors of heat, forms the 
subject of a short note by Prof. E. Villari (Rendiconti 
della R. Accademia di Napoli), says Nature. The phe- 
nomenon was observed by studying the action of dif- 


‘ooling heated bodies as 


ferent gases on a platinum spiral heated to redness by 


the electric current, the sparks being produced by a/that have similarly cheapened the products which 
powerful coil reinforced by large Leyden jars. In some | they manipulate. The United States Rubber Company, 
cases the apparent cooling produced a fall of resistance | formed in 1892, advanced prices far enough to insure 
of 10 per cent. Under similar conditions, the effect a profit, but outsiders have compelled a reduction. 
was nearly the same for oxygen, nitrogen, and air, but |The United States Leather Company has controlled |" 
was much less marked in the ease of hydrogen. It in- | sinee 1892 the sole leather output of the country, but 


prices have gone down until leather is selling at 1744 
cents a pound, while the raw hides sell at 1814 cents a 


creases with t of the sparks, and also, at first, 


h the temperature of the spiral; bat after this ex- 


1 energy 


wi 


ceeds a certain limit, the refrigerating power decreases. | pound. The National Cordage Company smashed 
Experiments made with a similar apparatus, with a| itself in itsattempt to smash others, and its successors 
view testing whether Roentgen rays modify the| are now selling for 6 cents a pound the same product 
thermal eondaetivity of the gases they traverse, have | that sold for 10 cents a pound before the original trust 
as vet given negative results was organized. The Whisky Trust, formed in 1890, 

Those w have studied rocks from the point of view| found alcohol selling at $1.44 per gallon, including 
ff their macne properties, observes a writer in| the revenue tax of 90 cents, and to-day it is selling at 
Nature. have long been aware of the existence of cer- | $1.16 per proof gallon, including the revenue tax of 
tain isolated portions, or zones, endowed with intense | $1.10. The bituminous coal producers combined in 
wacnetization, the distribution of whieh, in general, | 1896, and sold coal at $2 to $2.10 per ton, and to-day 
bears no fixed relation to the direction of the earth's | it is quoted at $1.70 per ton. The anthracite coal pro- 
magnetic field. The theory has been frequently ad-| ducers put stove coal up from $8 to $4.10, and after one 


yearof combination they dissolved, and coal again fell in 
price. The telegraph companies haye been denounced 
as ‘ gigantic conspiracies.” They formed a combination 
1866. In that year it cost $2.20 to send a 10 word 


vaneed that these singular points owe their magnetiza- 


htning, and this theory is said 
confirmation at the 


nm to discharges of iia 


ed 


ti 
to have a remarkable 


who finds, as the result 


rece 
in 


hands of Dr. G. Folgheraiter 

of numerous observations of the remains of walls and | message by wire from New York City to Chicago, and to- 
ancient buildings in the Roman Campagna, that these | day it costs40 cents. They have reduced the cost of such 
structures frequently exhibit singular points and zones|a message during thirty years proportionately to all 
in every respeet identical with those observed in rocks. | parts of the republic. The business man in New 


York finds his 10 word message to St. Louis reduced 
from $2.25 to 40 cents, to New Orleans from $3.25 to 60 
cents, to St. Paul from $2.25 to 40 cents, to Galveston from 


| that the presence of singular peints in 
vw by supposing that they 
1 the stone before it was used for build- 


It is sugwestex 
walls might be aceounted fe 


had existed 


ing; but this explanation is incapable of accounting | $5.50 to 75 cents, to San Francisco from $7.45 to $1, to 
for the singular zones in which a number of adjacent | Oregon from $10.20 to $1, and to the State of Wash- 
stones, as well as the inortar connecting them, were | ington from $12to $1. The railroads of the country 
| mi to b “> powerfally magnetized that even a have likewise reduced the charge of moving a ton of 

ull detached portion of the mortar was capable of freight a mile from 2°21 cents in 1873 to 084 cent in 


1897. 

Even these achievements, which are beyond dispute, 
do not tell the whole story. While these trusts, firms 
and corporations have so enormously reduced costs to 


through 180° These zones 


their magnetization after the 


& COIN pass needle 


dey 


wall had been built, and the presence, in some cases, 


lonly bave ived 


of eracks down the wall in the neighborhood of the 


singularities, such as would be caused by lightning, | the consumers of the country, they have, on the whole, 
tends to confirm the present theory of their origin. 


increased the average of the wages which they pay to 
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their laborers. According to the theories of the 
agitators, all these combinations have robbed the 
people of their money and their liberty, but the record 
shows that the combinations, like business men in 
general, fail in some lines and succeed in others, that 
they have, by making use of scientific economics, 
reduced the cost of all standard products to consumers, 
and that, instead of having robbed the people of any 
privileges or liberties, they themselves have been sub- 
jected to restrictive legislation in the different States 
and in the na*ional council. Thus do the plain truths 
and facts tell against the main indictment in the 
charge of the demagogues against the capitalists of 
the land. An illustration of the trust question was 
furnished in the recent collapses of several conspicuous 
and much-maligned combinations in the metal indus- 
tries. The moment these concerns dissolved, the prices 
of their products were cut, and they were forced either 
to close their establishments or to cut down the wages 
of their laborers enough to cover the drop in prices. 
This, again, was contrary to the teachings of the dema- 
gogues, who have all along insisted that in “ securing to 
labor its just reward or remuneration,” the “first and 
necessary step is the squelching of the capitalist.” 
Indeed, wherever and whenever the demagogic theories 
collide with the commercial and industrial facts, there 
is a wreck, and it is never the fact that is wrecked. 

Demagogic agitation will continue so long as the 
agitator can find men to accept their falsehoods as 
truths and their baseless claims as facts, but it seems 
probable that, with the spread of a more general 
knowledge of what has been accomplished by the great 
capitalistic concerns, agitation must become a less 
harmful and a less dangerous evil than it has been. 
—By A. B. Salom, in the American Wood-Worker. 

— + 6+ a 
Oscillations of a Tower, 

Prof. W. Ritter gives in the Schweizerische Bauzei- 
tung of February 13 the results of his experiments on 
the oscillations of a tower in Zurich produced by the 
ringing of bells, says the Railway Gazette. The tower, 
whieh is 39144 meters high, contains five bells, ranging 
in weight from 425 to 3,430 kilogrammes, and it is re- 
markable that the light bells produced greater oscilla- 
tions of the tower than the heavy ones. The horizon- 
tal oscillations were elliptical in shape and variable in 
size, those produced by a bell of 705 killogrammes, which 
was swung fifty-three times per minute, being at a 
maximum 3°6 mm. long and 2°4 mm. wide, the longest 
axis being in the direction of the movement of the bell. 
When the five bells were rung at once the ellipse had a 
maximum major axis of 5°8 and a minor axis of 4°4 mm. 
The bells were swung from forty-three to fifty-seven 
times per minute, while the tower oscillated quite uni- 
formly 160 times per minute. It was shown that the 
oscillations were felt at any point in the tower below 
the bells and that the amount of movement was pro- 
portional to the height above the ground. According 
to the principle of the conservation of center of gravity 
the tower tends to move in the opposite direction to 
that of the bell, and this movement increases until the 
resistance of the masonry produces equilibrium with 
the impulsive forces. 

ee ee 
THE WASHINGTON MONUMENT, PHILADELPHIA. 

The new Washington monument, erected at the 
Green Street entrance of Fairmount Park, Philadel- 
phia, which was presented to the city by the State 
Society of the Cincinnati, was unveiled on May 15 
by President McKinley in the presence of thousands of 
spectators. The statue is one of the most important 
and imposing monuments ever erected in the United 
States. In 1783 the officers of the revolutionary war, 
wishing to perpetuate their friendship and raise a fund 
for relieving the widows and orphans, organized the 
Society of the Cincinnati. In 1810 they began to raise a 
fund of $150,000 to build a monument to George Wash- 
ington, but owing to the troublous times following the 
war of 1812 this movement was stopped temporarily. 
When Lafayette visited Philadelphia in 1824, the ab- 
sence of any monument caused some adverse criticism, 
anda new fund was started which was soon forgotten, 
but was revived in 18320n the one hundredth anni- 
versary of Washington's birth. The fund of 1810 had 
in 1880 grown to $137,000, and the funds of 1824 and 
1882 had grown into $50,000. The union of these funds, 
together with their further increase by investment and 
donation, was sufficient to pay for the splendid me- 
morial which has just been unveiled, which cost in all 
$250,000. The design was made by the German 
sculptor, Rudolph Siemering, and represents an eques- 
trian statue of George Washington on an immense 
pedestal of bronze placed on a granite platform er 
base. The figures and ornaments are all in bronzé. 
and the monument as it now stands is forty-four feet 
high. The base of the monument is oblong in shape, 
61 X 74 feet, and is built of pink Swedish granite, hav- 
ing thirteen steps, symbolical of the thirteen original 
States. At the corners are fountains representing four 
great American rivers, the Delaware, Hudson, Poto- 
mac and Mississippi, with allegorical figures of Indians. 
These fountains are guarded on either side by native 
animals, all in bronze. From the platform rises a 
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te und bronze pedestal some seventeen feet high, 
as a crown, is a bronze equestrian statue of 
ral Washington in the uniform of the revolution- 
my. A large military cloak is thrown over his 
ers, falling well over the horse. At the front of 
pedestal is an allegorical group representing 
rica, seated, holding a trident and cornucopia. On 
» side is a figure, one holding a scroll, the other 
ng a wreath; below is an American eagle sup 
ng the arms of the United States. 
. group at the back is America showing her sons 
condition of slavery, at the same time urging 
| to go forth and seek freedom and independence. 
ath this group are the arms of Pennsylvania. 








| Bronze bass-reliefs are on either side of the pedestals, 
one representing the march of an army and the other 





time the parade was forming. The parade passed 


through the principal streets, the President being 


that of a west bound emigrant train. Immediately | escorted ,to the scene of the unveiling ceremonies | 


under the statue and running around the pedestal are 


the words, ‘ Erected by the State Society of the Cin 
cinnati of Pennsylvania.” 





The unveiling ceremonies were most imposing. The 
first event of the day was firing the salute at sunrise 
by the batteries of the United States regulars camping 
in Fairmount Park. A committee of the Military 
Order of Foreign Wars called on the President and 
presented to him the insignia of the society. After a 
drive through the park and city the President return- 
ed to the Hotel Walton for luncheon. In the mean- 





the City Troop. 
The ceremonies at the monument began at t 


o'clock with prayer by Bishop Whittaker, of Penns 


vania. An address by Major Wayne, President of t! 
State and General Societies of the Cincinnati, followed 


The President then unveiled the figure of Washington 


This was the signal for the firing of the nationa! 


salute by the war vessels in the Delaware. President 
McKinley then made a short but excellent speech 

Vur engraving is reproduced from an excellent photo 
graph by W. H. Rau, of Philadelphia 





WASHINGTON MONUMENT, PHILADELPHIA. 
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RECENTLY PATENTED INVENTIONS. 








LAMP BRACKET.—Joseph M. Brown, 
Rallway Appliances. Nanaimo, Canada, A bracket which may be readily se- 
i cured to or removed from the frame is provided by this 

RAILROAD TIE MACHINK.--Alexander | invention. It consists of a band of sheet steel, prefera- 

B. B, Harris, Bristol, Tenn. For boring and trimming | bly lined with rabber or cloth, and adapted to encage 
the ends of metailic thes, this inventor has devised a ma- the steering head or other part of the bicycle, the ends 
chine, to rest on a platform car, which will take up the of the band being shaped as eyes, in each of which ie a 
ties by an elevator, finish them, and discharge them, the | spring tongue, adapted to engage a shoulder or notch in 
nachine and its engine and boiler being seated On &/» depending leg of a bracket adapted to engage the 





t urmtable, ao that it may take ap and discharge the ties 
rom apd to either side of the fuck. The machine is an 
improvement on a former patented invention, and planes 


off the tie to form level, flat seats for the tle pilates, at the | 


same time boring holes to receive thimbles of the te 
plate and thelr expanding «pikes, and trimming off the 
ends of the tle to a uniform length and square finish. 
Streep Grape CarR BrRake.—Edward 
Mayinon, Piltebury According to this Invention a 
broad, flat, strongly made wooden shoe, of practically the 
is anapernded between the rai 7 


Pa 


same length ae the car 


to be lowered into frictional contact with the «treet sur 


end elevated and held suspended 
As the shoe falle and is locked 


of the car and its load is 


face when desired, 


without mach difficulty 
the 


in position by paw! weght 





imposed on it, suddenly arresting a car on the steepest | 
grade. The ends of the shoe are rounded, and it is in- | 
temled they shal project far enough to adapt them to 
serve as fenders for picking up pedestrians who may fall 
in from 


of a car | 
Klectrical, | 


ELEecTRO PNRUMATIC ORGAN ACTION 


Hermann EK. Hobba, Weston, Mass. For nse on elec 
tric organs this ir ntor has devised an improvement to 
permit (he ex.ployment of a comparatively weak current 


to indirectly control the exhaust valve It comprises a 
wind chest and a chamber connected with it by porta, 
there being a pneumatic-controtied exhaust valve for the 


chamber, and an electro magnet whose armature forms a 


valve for controlling the inlet porte The valve aleo con- 
frown the chamber, and a 


cireuit for the elec 


trols a leak passage leading 


key is adapted to open and clove the 


tro maghets. 


ELECTRODE.— Wilhelm Majert, 


In electrodes for storage 


Falk 
batteries, 
xle which will not warp 


enOety, (Lrermany 
this inventor provides an cloctre 
and in which the frame will preserve its orig 

The ie made with inwardly 


projecting flanges forming an mterior groove, the laner 


or crack 
inal shape 


onducting frame 


portion of which is occupied by « soluble substance, while 
f the Ganges embrace the filling of | 
that as the 
attery a proper apace is allowed 


the outer portions « 


active mare or p the result ming masse 


ante 


expands In forming the t 


to prevent bending or buckling of the frame, the soluble 
snbetance being afterward removed by washing the elec- 
trode in water. 


Mechanical, 
Box Narine Macnine.--Paphro D. 
Pike, Stowe, Vt. For forming and nailing circular bexes 
for batter, etc., and their covers, this Inventor provides a 


machine by which the rim may quickly turned around 
and nailed w the bottom portion, and the overlapped 
ends quickly tacked together 
rotary former and means for hokling 


t. a mall carrier with a series of 


The machine comprises a 
the bottom of a 


box in contact with 


spring-preseed nai) bolders on its cucer side, and a tack 


heider extending traneversely of the carrier, there being 


alee guides for the box material extended above the 
former and « cutter adapted to operate across the 
former 
Sgricultural, 
Hay Truck. — Octavas E. Adolph, 
Redal, Denmark. After the hay bas been raked together 


vy hand, or with a horse rake, it le, according to this in- 

ition stacked upon a truck as the latter is driven 
slong the rows of hay lying on the field, the truck having 
: 


s elighly inclined bottom, and being so arranged that it 
can be readily inclined at will, the truck being afterward 
withdrawn from underneath the etack, which will thus 
he deposited without changing its form. The truck has 


a frame anpnorted by two pairs of low wheels, and on an 
extended back portion » «a emaller pair of wheels not or 
the 


the truck is tilted to 


ground, and doing so only when | 


vvelt the stack, 


dinarily touching 


le 
' 


Hay Sracks.—Hilary J. | 


This cutter is composed of | 
' 


CUTTER FOR 


Twiea, Baker Cit 


(pre 


gor 
connected by links 


a number of catting blades detachably 
w form «a chain of cutters, at each end of which isa 
handle In operation the caain of cutters ie thrown over 


a hay stack or rick, when each bandic is grasped by an 
th 
’ cromcut saw 
sired into sections enuitalle to feed from or for forking off 


the hay. 


aterally reciprocated as would be 
atack has been divided as de 


hain 


operator and 
until the 





Bicycles, etc. 


SeKED InpIcATING ALARM —Leon G. | 
Anthony, Selt Lake City, Utah The indicator of this 
alarm ™ #0 arranged that after ut in set to indicate a pre- 
an alartn will be given when such speed 
the rider, the alarm continu. | 

The indicator 
om has a wheel | 


and pivoted spring-restrained 


lete7Tmi ned apeeri 
is exceeded, thas notifring 
ing to sound enui the speed be redeced. 
fork of a bicycle 

ty 


auny be attaches! to the 
adapter! to engage 
levers adapted to be sewang cetward ander the influence of 
centrifugal forces t The tension of 
the epring ls regalated by a oat, according to the speed 


the 
strike a dxed gong 


which the tudicator is to bo set ! 


WHEELED Venicus.—fwil H. Schel-| 
k and Frank Ridenour Fort Dodge, Kansas This | 
iovention t« for a vehicle having three or more wheels | 
and a bex body, to be propelled by the rider placing hie 
feet on foot nieces and grasping the hand pieces of verti, 
eal plunge ts, to be alternately raised and lowered by the 
action of the rider throwing his body from side to side 
and exerting hie weight on the plangers as well as on 
the treafiles. The foot power mechaniem and the hand 
power mechanism engage (lfferent sets of crenks on the 
may be operated either by 


same shaft, and the machin 


| 

| lamp. The device is simple, strong and light, and has 
no lugs, bolts or hinges, being simply sprung into: place 
and as readily removed, 





| Miscellaneous, 


| Typewritine Macnine.—Edward N. 
| Chamberlain, Natchez, Miss. A mechanism is provided 
in connection with this machine whereby a bill head or 
letter head may be stamped on the paper before writing 
upon it, the machine being thus designed to save the ex- 
pense of printed stationery. The machine is also pro- 
vided with an adding device, whereby amounts may be 
quickly added by operating the keys and then impressed 


| upon the paper. Both the adding and letter head print- 


ing devices may readily be disconnected, and the ma- 
chine easily operated as a rapid typewriter of the most 
improved form. 


STAMP AFFIXING MACHINE.—Stephen 
W. Aldrich and Winfield L. Dinsmoor, Portland, Uregon. 
This mvention is for an improvement on a former 
patented invention of the same inventor, and provides a 
machine for applying stamps to envelopes or other 
packages to be mailed, the machine being operated by 
one hand, leaving the other hand of the operator free for 
the manipulation of the packages to be stamped. The 
present patent covers such improvement in the construc- 
ton of the machine as is designed to render automatic 
the entire operation of affixing the stampe. 


Boot oR SHOE STRAP.—George E 
Shoop, Golconda, Ill, This strap is made of stripe of 
any suitable material laid one upon the other and se- 
cured together at their side edges, and a strip of rubber 
located between the strips, thus constituting a strap 
which will always remain sufficiently open to admit of 
the ready and convenient introduction of a finger. The 
inserted elastic material, acting as a spring, holds the 
loop of the strap open at all times. 


SPRING BED AND FRAME —Edwin R. 
Weber, New York ity. For use particularly in con 
nection wit!) a meta) bedstead, this invention provides a 
construction whereby the frame may be adjusted to slight 
variations that are found in the making of the head and 
foot boards, and also provides simple supporting devices 


for the springs to prevent them from being bent in- | 


ward 


PuzziK.—Joseph H. MeCarville, Cen- 
terville, lowa. This puzzle comprises a circular board, 
in the glass covered top of which channeled letters are 
supported and adapted to be moved into different posi 
tions by means of a pointer inserted in openings at the 
sides, there being also used in connection with the letters 
sixteen silver colored balls and one gold colored ball, 
Some of the channels in the letters are closed and some 
of them are open, and a pazzle is thus made which is 
designed to cal! for considerable skill in properly volv- 
ing it. 

STOVE SCRAPER AND BrusH.— William 
J. Crutcher, Logan, Weet Va. To facilitate drawing the 
dust, ashes and soot from the fines of a stove, this inven- 
tion provides a special form of adjustable brush, whose 
plane imay be conveniently changed for insertion flatwise 


| through a slot in the stove and then turned to a position 


at right angles, whereby it not only presents a broad 
surface like a hoe to make a scraper, Dut is armed with 
bristles along ite edge to thoroughly clean the walls of 
the flue and sweep out the accumulated deposits. 
Nors.—Copies of any of the above patente will be 
furnished by Mann & Co. for 10 cents each. 


Scientific American, 


chemist, and is now the authoritative treatise on its sub- 
ject. The amount of labor which the compilation repre- 
sents is very great; it is something which can only be 
appreciated by the scientific writer. It was as early as 
1877 that Prof. Clarke, who is chemist of the United 
States Geological Survey, began his work on atomic 
weights, and during the next few years various treatises 
appeared, so that at last the present volume was deter- 
mined on and was issued. This final table for practical 
use is especially interesting, two sets of figures being 
given, one for H=1 (or oxygen= 15°88); the other for O 
=16 (or H=1°008). 


SIXTEENTH ANNUAL REPORT OF THE 
UNITED STaTES GEOLOGICAL Sur- 
VEY TO THE SKCRETARY OF THE IN- 
TERIOR, 1894-5. Charlies D. Walcott, 
Director. In four parts. Part I. 
Director’s report and papers of a 
theoretic nature. Washington: Gov- 
ernment Printing Office. 1896. Pp. 
xxii, 910. 

This volume of monographs is an admirable example 
of the work which the United States Geological Survey is 
doing. It contains, in addition to the general report of 
the director, in which the detail work of the year is 
treated, monographs on geological subjects, such as 
Glacier Bay, Muir Glacier, the Dinosaurs of North 
Americg, and the Pre-Cambrian rocks in America, the 
flow and fracture of rocks, the latter especially interest- 
ing becanse a general subject. The making of the book 
is expensive; it is a most beautiful piece of printing. 
Almost the only suggestion we would make would be 
that the illustrations in some cases seem hardly good 
enough for the sumptuous make-up of the rest. This, 
however, must not be accepted as a criticism on the illus- 
trations. It is rather a testimony to the rest. It would 
seem hard to believe that any department of the govern- 
ment is doing better work than that indicated by the 
volume under consideration. 





Notes on Assayine. By Pierre de 
Miller. 
New York: John Wiley & Sons. 
London: Chapman & Hall, Limited. 
1897. Pp. viii, 311. Price $3. 
| Dr. Ricketts’ work on assaying has been known to 
many successive classes in assaying courses, especially to 
students of Columbia University. The present work is a 
vast improvement on the previous work by the same 
author. A very extensive index and numerous tables, the 
treatises on blowpiping and on the sampling of ores and 
| the preparation of the same for the assayer extending its 
value very largely. Of course, to the Columbia University 
student it is a sine qua non; to others it will be found of 
| interest and value. In some respecte we should have 
been glad to find it more exact. Thus the calculation for 
| silver and gold ration, nominally 1: 16, is really about 
1: 15°98, but the first and popuiar rendering ie given by 
the author, Then in the hardness series, as No. 8, thére 
is given the mineral “ruby (#pinel).". Everyone who 
thinks of the ruby almost always thinks of the corundum 
ruby, although of course both terminologies are correct. 
Asa matter of preference, we should have preferred to 
see the term ruby used for No. 9, instead of sapphire. To 
those who want to do assaying we warmly commend the 


work as thoroughly practical, 


THE MATERIALS OF CONSTRUCTION. A 
treatise for engineers on the strength 
of engineering materials. By J. B 





Johnson, C.E. First edition, first 
thousand. New York: John Wile 
& Sons. Londen: Chapman & Hell, 


1897. Pp. 771. Price $6. 


The author is professor of civil engineering in Wash- 
ington University, St. Louis, Mo., and for a long time 
has been recognized as an authority upon engineering, 


Limited, 





Please _ and especially on that branch of engineering which forms 


en excellent model of the best work of the modern | 


Peyster Ricketts and Edmund H. | 
First edition, first thousand. | 
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(7164) O. L. O. asks: 1. Can an are light 
dynamo be used for depositing metal in electrotyping ? 
VA. It cannot be used as specified, except at the greatest 
disadvantage. The current is small and resistance high. 

! 2. Can a current, either incandescent or arc, be so used 
| direct from a line or circuit (I mean from the light wires 
in the cities) without any farther use of another dynamo ? 
A. The same is to be said for thie case. The incandes- 





send name of the patentee, title of invention, and date | the subject of the present work. The value of data con- | cent current can be used to operate a motor, and the lat- 


of this paper 





NEW BOOKS, ETC. 

SMITHSONIAN MISCELLANEOUS COLLEC- 
TIONS, 1088 Smithsonian Physical 
Tables. Prepared by Thomas Gray. 
City of Washington : Published by 
the Smithsonian Institution, 1896. 

Pp. xxxiv, 301. 
We cannot characterize th's extensive series of over 
300 tables by any treatment adequately expressing ite 
completeness. They are due to Prof. Thomas Gray, of the 





cerning the strength of materials was recognized 
| away Sack in the fifteenth century, by Leonardo da Vinci, 
but the germ of the science remained latent until the 
present century, The materials of construction and the 
rational testing of them may he regarded as one of the 
most important functions of the engineer, as upon them 
rest very largely the success or failure of the vast con- 
structions which often involve millions of property and 
| hundreds of lives. The author offers to his readers a con- 
| densed and concise summary of such portions of the 
subject as he found suitable for such a work. It is ar- 
ranged so that it may be ased both as a text book for 
| the student and a manual forthe engineer. The general 








‘ 
| 


| tonable if the Smithsonian Institation ever contributed | with the various varieties of such stresses, The mannfac- | 
| a work of greater merit and of more immediate use, one | tare and general properties of materials of construction 


Rose Polytechnic Institute, Terre Haute, Ind. It is ques- | nature of the formation of stresses is taken up, together 


which will be in more constant use by any one ever hav- | are next considered, with. chapters on cast iron, wroaght 
ing occasion to employ scientific data. Our only excuse iron, steel, cement, brick, timber, etc. Great attention is 
for not reviewing it thoroughly must be that it does not | given to testing machines and the means of testing the 
lend itself to sach review. We give it our warmest com- | materials of construction. This section of the work is 
mendation. The ground covered includes conversion | of special value The third part takes up the mechanical 
factors for every imaginable class of date, including | properties of the materials of construction as revealed by 
nearly forty tables; values of logarithms of physical | actual tests. The book is illustrated with 635 engravings 
and electrical constants, and complex factors, wire data | and diagroms in addition to 11 plates. It can be com- 
for different metals, strength of materials, gases, spe- | mended as a thoroughly scientific treatise on a very im- 
cifie gravities, velocities of sound, gravity determinations, | portant subject. 


terrestrial magnetiem, and any quantity of other mat- | 
ter, in 15 tables, The introduction is devoted to pre | Marine Engineering is a new periodical 
liminary definitions and in itself is worthy of every com | published by the Marine Publishing Company, World 
mendation, its clearness of statement and ground cov- | Building, New York City. The first number of this new 
ered making it an admirable refresher for one whose | paper has just come to hand. It has been thought fora 
genera) physics need a little reviving. Asan example of | long time there was a good opening for a high clase 
a definition, we would refer to that given on page xxi, for | monthly devoted to marine engineering, with special re- 
force, as specially indicative of the value of the author's | ference to American shipbuilding. The first number is 
a very creditable example of trade journalism. It is illus. 


work 
SMITHSONIAN MISCELLANEOUS COLLEC- a po tenes end Ene Geawings. Thoemtent> 


TIoNs, 1075. The Constants of Na- 








hand or foot power alone, or by both, the latter method 


f prooulsion being designed to adord great speed 








| ter can drive a plating dynam.. 





INDEX OF INVENTIONS 
For which Letters Patent of the 
| United States were Granted 
MAY 25, 18907, 
| AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patents. J 


ions, apparatus for 
Thomine 





»port 


Air and steam in any 
A. E. 


} mixing compressed, 












Air brake, automatic, G. A. Boyden 

A ator, F. B. Austin........... 

Animal trap, T. M. Lovell... ........c.6. ccs esceeueee 

Anti-i tation Pp d, Borecky & Kome- oss. 

Atomizer, W. L. Stev EE ehandnshacd Ganetie ck asken SRB 

A , C. F. Zimmermann. ................6-00++ 583, 162 
utomatic switch, Elliott & Kestner..............- 5 

Axle spindle, C. A. Ferguson. .................0..005 53, 1% 

cutter and feeder. M. 8. MeCoy..............- 583,073 
Bank officials, device for protecting, P. G. Schios- oss 











Westphal. ....... 











tore. Part V. A Recalculation of| The American Bakers’ and Confec- r plug and means for inserting same, 
the Atomie Weights. By Frank Wig- | toners’ Journal is published at 509 Pearl Street, New Seepeie nadie’ T. Hall oh ies 
glesworth Clarke. New edition. Re- York City, and is devoted to everything regarding the . safety, F. D. 
vised and enlarged. City of Wash- | paxery and confectionery business which is likely to be wheel 
ington: Published by the Smith-| o¢ even possing interest. ‘The larger part of retailers in for ledgers. 
sonian Institution. 1897. Pp. vi, 370. | », bakery and confectioners’ trade are Germans and the Tronmoneer 
In line with the above is Prof. Clarke's exhaustive | paper is printed in both English and German, The sub- Bost, hantiee. ." 
contribution to car knowledge of atomic weights. 1t is , scription price is $1.50 per annum. ue vacoousi, H. J 
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ARMSTRONG’S © PIPE * THREADING 


—AND— 
CUTTING-OFF MACHINES 
Both Hand and Power. 
Sizes 1 to 6 inches. 
eo iatt: ee Mane, Steam Fit- 
Pipe Vises, 
Five Cutters. stocks and Lnes 
—_— ersaily acknowledged to be 
B BEST. £@™ Send for catalog 
THE ARMSTRONG MFG. CO. 
at Bridgepert, Conn. 


WORK SHOPS 


of Wood and Metal Work with- 
out steam power, equip: with 


BARNES’ FOOT POWER || 
MACHINERY 
allow lower bids on jobs, and m4 


greater profit on the work. Machi 
sent on trial if desired. Catalog Then. 


w. F. & JOHN BARNES CO. 
1999 Rusy St., Rocarorp, tit. 


Stark No.4 Bench Lathe 


with Automatic 
Turret Head 


JOHN STARK 
























== 
i” Send for catalog BL. WA LTHAM, MASS, 


Tuerk Bros. 35-45 A, 
Ltd “Ss tpt, Pibary, don 


wc bade Chas. Churchill & Co. 
“Queen” Builder's Transit 


IMPROVED TRANSITS AND LEVELS 
Graduated entirely on our | divid- 
ing cnainee 8 ‘award at World’s 

alr. 








) lustrated Catalogue 
mailed free ean if a ad.is mentioned 


N 7? 
1011 Vhesene Be Petledciphia 


TRANSITS AND LEVELING INSTRUMENTS. 


is (stasce BENCH LEVEL : 
Bottoms 
Gowns tree. 
and 


graduated. 
Size 4 in. to 18 in. Price $2.50 to $8. For book on the level 


Cc. F. RICHARDSON & SON, 
P.O. Box 977, ATHOL, MASS., U.S.A. 


=Sy GATES ROCK & 
<=) ORE BREAKER 





















GATES IRON WORKS, 
Dept. C, 660 Elston Ave., Chlenge, 


Eyelet Machines. 


We + Hy ly the Latest Improved Eyelet relate ot all 
= making shoe bye ny and special eve 
escriptions. We 
of Special W Wireworking ) 
=” Send for Circular, 


BLAKE & JOHNSON, 
= Box 7, Warersury, Conn., U. S. A. 


THE HARRINGTON: kin 
|. 















Book vattachment, Erindio, &, Yost 


exp 
Jottle cleaning quaching, uM ‘ Donally.. 
sottle, muci P. G. McCollam...... : 265460 <o00s0 
sottle, non- liabie, E. B. Meichor 
soitle. non-refillable, P. C. Thompson 




















trake. See Air brake. Bicycle brake. Carriage 
safety brake. Fluid pressure brake. 
Brake beams, machine or tempiet for outing | u 





and camberin: ng trussed metallic, W 583, 168 
e beams, 7: 4 Sounsen, © Coyle * eam Vousbeetes 583,065 

Brush, Sa: Wy Gan taibbnebecssecccsecacsecses 588,299 
B — raising or ? lowering device, J. A. M. = 
Buildine frame, metallic, F. KE. Pomeroy. . . B28 
Bulletin board Si neegtenseutbastareséoevceoee 583,417 
: jurgiar ala, _piercle, Me hind + cbunses . 583,233 
Burn Gas burner. Liquid. fuel burner. 

Oil burner. 












ye us, L. Rossier 
Sontter on mould, L. Eekel.. 
ba ad turner, griddle, O. KE. Mick kel 
Cal lagraph. H. Abbott. ; 
Candy machine, J. M. Demerath 
Cane, automatic mechanism for unloadii 
feeding sugar, J. Mallon...............c..ceseese 583, 408 
Cans, folding support for, F. G. Creeth ° 
Car bell operating mechanism, J. T. Haskins - 
Car eoupl Di, ils Iie HEE S ccovensecenesosncetncsees 
Car coupling, D. Golden........ e 
Car coupling, 4 fp . Kubimann.. 
Car coupling, ( 
Car coupling, H. vie Luchia.. 
Car coupling, R. Yeisley 
Car doors, means for oparabiing. N. Barne’ 
Car fender, W. Bail cinasusdsveccacedesintce 
Car fender, 8. C. Bole.......... 
Car fender, T. Curley.. boove 
Car fender, J. Enright..... 
Car fender, C. A. Hatch 
Car fender, Jorasutz & Bolegpase. 
Car partition, stock, J. M. & W. Blue. 








Car safety gate, street, Fs Pe MIE ccnsccscdcovess SRB 
Car shifting device, T. Anderson 583,353 
Car, vestibule, J. N i nite Deetesdihis danches 
Caramels, machine for making, I. D. & EB. BE. hes 

ic ocemndennn enchdslininetiadnadiinss incheoesoeete 
Carbon making machine, T. B. Dooley. . 
I: Bi iity ME cov 0 cnn anne 6hesdese0 00s - 0c 





usenee, electric race horse, J. W. Daniels........ 583, 
Gausriage ‘safety brake, child’s, Parrett & Fogg.... 588,079 
‘ash carrer apparatus, pneumatic, L. G. Bostedo 588,246 
Gash recorder, manual, H. M. Geiger 
Cash ter, indicator and eas | machine, G. 
O. Brager 
Casting metals, “A. M. Ackiin: 
oe e ~ electrolysis, E. 






Chain i bie i le pares ket, H. } 
Chain, drive, E. F. Morse. 
Chain, driving, E. F. Mors 
Chair. See Folding chair. 


‘Knockdown ween 
Chair and bed, convertible, J. 8. Holman.. -+» BAI 


Chuck, oe a i, GEC Scien cctcks ocedpessde 583,127 
Churn, H. Ka f 
Churn'and Satter worker, combined, F. B. Fargo. 583,143 


Cigar cutting and lighting device, combined, F. 





Slithisdhevesccencerstpteihtarens wneeee evictens ST 
Cistern cleaner, Latham & Butterfield............. 583,185 
Cleaner. See Cistern cleaner. 

Cleaning instrument, EB. G. T. Thomas............. 582,098 
Clothes = hat rack, P. Tucker 588,100 
Clutch, A. C. Kronquest.. Gebsedse con cece 23 


Cock, tA R. N. Pratt. . 
Cock, sill, F. A. Radcliffe. . » 583, 
Controller, series multipie, T. von “Zweigbergk.. . 583,27 
Cooler. See Milk cooler. 





Copyi press, letter, M. P. Boss... ..........0ss00 583,245 
Corneob holder, J. rs GONG. coostccavecce cocecess G8B,412 
Corner plate, steel, . Meserve............. 583,418 
Corrugating mac oh &. &. Se eant... . ; SxS, 4068 
Corset fastening device, ©. J. olmgren ine 583,398 
Coupling. See Car coupling. Pipe coupling. Pipe 
oint coupling. 
Cultivator, three-row, T. 8. Warner..... 583,272 


Paper 


Cutter. See Band cutter. Cake cutter. 
cutter. Potato cutter. Rack cutter. 
Cycle saddle, pneumatic, A. Cleland 
Dam construction, F. A. Gartner. 
Dental rubber, I. B. Kleinert...... 
Detergent compound, H. J. Ennis 
— hires process of and 
Door securer, J. 8. Batchelder. . 
Door securer, P. Dunwald 

Doors and gratings, system of pneumatic, E. 8. 
SOD bikne ovsed ccc seeds. codssinnsdvecsaseneteses 583,405 
Doors, apparatus for automatically closing or 
opening, A. von der Ropp 
ovetailing machine, D. Lynn............ 
Jrawer rest, sliding, e: Hamilton 
dredging apparatus a Y 
Jredging machine, we 
Jrill. See Electric drill. ” Seed dril 
Rc 0.00000tgabececsocces cebbsococccocccoes 
rum tightener, C. T. Henderson 
Irying apparatus, R. Birkholz..... oS 
Just pan and animal trap, combined, T. Shanks... 583,/ 















dye, black azo, Herzberg & Hansmann............ 583,439 
dye, bine green, Schmid & Weil 583, 267 
Dyeing, V. G. Bloede................+.- 5a, 2 


BKave, metal, W. A. Burnham.......... 
Electric drill, C. E. Davis............. 
Electric furnace, A. H. Cowles 
mS furnace and operating same, A. H . 
Co 583,246 














ing, A. Wright 
Electric motor, J. Conner et al......... 
Electric motor or qyuame electr 

Lundell. . 
Electric wire cables, machine for. fastening ang- 

ers on, Johnston & poster 
Electrolysis, srocess of, E. A. Le Sueur............ 583, 
Elevator mechanism, J. 8. Muckle 
papeiening tastremens, CW. ae b eoocessece 
End gate fastener, N. Kirchmer.................00++ § 
Engine. See Gas or phe engine. 
Engine cutoff mechanism, J. D. Gra 
Engine cylinders, automatic drain for steam, e 


PUNE « segnoecccghocasegeceecnsseosevesensess 
Engine indicator, steam, P. E. Apgar.............. 53, 
Engine indicator, steam, A. Winborg.............. 5882 
Engine stop mechanism, Fo Th, Gains evacicsevegs 583,326 
Fence, J. 8. Byers... ........--+.-2encecrvecreeescesece f 
Fence making’ pachine, wire, W. F. Hall.......... SRA, 
Fence post, 1. Benpertord, nepevavebbdssduahediastas ee 583, 
Fence tightener, wire, J  WOUMTs oe coccdcsccccecs 582,318 


Fender. See Car fender. 





File and holder, persr. KE. W. Cornell............... 533,080 
Filter, water, J. H. Pierce................ 583 238 
il ng apparatus, P. Droeshout 588,361 
Fire engines, automatic fire igniter for, G. J 

cr spescenbastachbneesesscbenabannaesese Oeste 583,208 
Fire escape, N. L. Holm......... .cccccccccescsecees 583,230 
viagra ng, adjustable hanger for centers for, 


Ec. + cepecccdecocetécosesonneetecss 
‘ishing rod butt, W. H. Bacon F 
Fishing tool, W. Wilson.... 
Fiood gate, E. Hawkins.... 
Fiuid compressor, F. W. Gc 
fey) pressure brake, G. A. Bo 
id pressure regulator, W. H. Sell 
Foldiier chair, J. H. Stiggleman. . 
folding gate, J.T. McCormick... 
Furnace. See ~~ A ~ ae Mechanical fur- 
nace. Retort fur 

Fuse for high explosive shells, safety, L. Gath- 


man 
Galvanic element, P. Schmidt.................... .. 583, 
Game a tus, coin controlled, A. L. Pratt..... 563,081 
Gas and electricity, s oem of _goneonting and 

using hydrogen, L. H. Watties.................. 583.104 
Gas burner, J. Friedlander...................ssc0s0 583,225 
Gas burner, acetylene, Frays & Bosch.............. 585,286 
Gas burner, incandescent, J. B. de Lery............ 583, 187 
Gas lighting attachment, electric. W. H. Fargo... 33,48 
Gas or vapor qnaine, Gy Bio MAIPOD. once coascctsccute 5m, 
Gas valve, EB. N. Dickerson...........-.-00.se+c00++ 
Gate. oo 4 safety gate. Inging gate. Folding 

gate me gate. Sw D gate. 
Gate, W. R. Whit ebbebsoccesoscess. GENO 
Generator. See Steam { fenerator. 

love corn husking, L. P. Northrup............ 583,310 

love fastener, F. F. Raymond, 24 oeeees O80,084 
rade rod, J. Dobson...........+..«. 
rader, road, H. K. ey ncpecd osecceee 
rain washing machine, F. Prinz...... 
uitar nee, L. Utt 
un, spring, C. Harold...............--. 
Hair, machine for mets curled, E. 
Harness attachment, . . MeGintie. . 
Harrow, rolling, Wantresh & Anderso' 
Hat st eteiueing compound. B. Cooper. .... 
H art 















OE00008 


— ete., working, A. G. Merriman 








Horse power apeorees. F’ FP. Nogues. . 
He i, As. Er” Pers 
(Continued on page 366) 





WILLIAM 


The only soaps that assure 


Absolute Safety, 
Ease, Luxury 
in Shaving. 


yy 
“YOU CAN SEE 


in the same place—with the same scrupulous regard 
acentury. Strawoarp THe Wortp Over, You can 








9 SHAVING 
SOAPS.... 


LITTLE DOORS— ors 


myriads of them—unseen, but always open—lead directly through the Skin—to the 
very life-blood, Hence the imperative necessity that you guard these doors. Let 
no impure particle enter—to mingle with the life-giving current. 


Nothing comes nearer the skin than your SHAVING SOAP—You apply it with the brush—and, as it were, 
force ét into those willing little doorways. Avoid impure soaps—as you would the deadliest poison. 


“WILLIAMS’” Shaving Soaps 


are prepared by the only firm in the world making a specialty of Shaving Soaps. 


use only WILLIAMS’ SOAP. Accept no substitute from your dealer, 


















HOW IT IS, SIR "= 


They have been made 
for every detail in manufacture—for more than half 
t afford to take chances. Insist that your barber 








**Genuine Yankee’’ 
Soap, 10 cents. 
Oldest and most fa- 


Luxury Shaving 
Tablet, 25 cents. 








Round —just fits the | mouscakeof shaving 
cup. Delightfully soap in the 
perfumed. world. 


NOTE-—If your dealer fails » supply 
you—we mail these soaps t 
any address— post paid—on pon 
ceipt of price. 


WILLIAMS’ SOAPS — in forms best adapted to different tastes and uses—sold everywhere 


Address THE J. 


LONDON, 64GREAT RUSSELL ST., H.W. S'ONEY, 161 CLARENCE BT 


Williams’ Shaving 


Williams’ Shaving Soap 
Stick, 25 cents. 


(Barbers’ ) 





Tile is the kind your barber 
sould 

Bxgn so for Tollet and 

Bat t tin thousends o 
heswt len 

Sere cure for ‘“Chapped Hands,’ 

6 cakes In @ package 40 ete. 

Trial sample for 2-cept stamp. 


B. WILLIAMS CO., Glastonbury, Ct., U.S.A. 














gn Pliers, 
ire Cutters, 
Wrench and 


rop-Forged from Best Tool Steel and finely finished. 
&@™ Send for Vircwlar “0. P.” 


THE BILLINGS & SPENCER CO. 
Drawer 3, HARTFORD, CONN. 


Cool= News! 





PATENT 

VENTILATING 
Fans are inval 
uable for Res 
taurants, Ho- 
tels, Meat Mar 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con 
fectioneries, 
and in fact all 
places troubled 
with heat or 
flies. The only 
perfect Fan 
made that can 





pa errr pin Rig Kk think of. Our 


w 1807 T 
table Took Encyclo 
plete Tool List for Metal Workers 


and ae of ey kinds. | 
tion this pape us 35c., and 


Sala ibe Sea el sce 
Montgomery & Co. | 


MAKERS anv JOBBERS in FINE TOOLS 
105 Futron Sracer, New Yorw Cry. 


CATALOGUES FREE TO ANY ADDRESS 














The Van Norman e e 
Universal Bench Lathe. 


A Lathe, Milling Machine, 
Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for al! kinds 

of small work. Made by 
Waltham Watch Tool Oo., 

SPRINGFIELD, MASS. 
G2” Send for Catalogue 





BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the e Builders’ 
Nationa! Convention, Philadelphia, October, a, show- 
ing the advantage to me Soniwed from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tarned in SCIENTIFIC AMBKICAN SUPPLEMENT, No. 
99:2. Price 10 cents. To be had at this office and from 
all newsdealers. 





you want to know about | 


be driven at 
any speed with- 
NO FLIES: out disturbing 
the belt. 
Prices, from $6 to $35. Send for circular, to 
Backus WATER Motor Co., Newark, WN, J 


ONLY ALL 


WROUGHT STEEL Belt e Pulley 


inthe World. Unbreakabie, very 
light. Positively alo. Extremely 
high speeds. Perfectly balanced any 
speed. Cheap first coat and power 
saver. Steel bushings: te fit any 
shaft. Up-to-date deaiors will se- 
cure territory. §@" For price and 
description, write 

KRICAN PULLEY CO. 
18th and Hamilton Sts., Phila., Pa 
ta” See Bo! see SCLENTIFIC AMERICAN, Feb. 6, 1807, page 84 


QWELL DRILLING MACHINERY 


(MANUFACTURED BY 


WILLIAMS BROTHERS. 
ITHACA, N.V. 
MOUNTED OR OWN SILLS, FOR 
DEEP OF SHALLOW WELLS, WITH 
STEAM OR HORSE POWER. 


SEND FOR CATALOGUR 
WILUANS BROS ITHACA, MM 


F You Fire a Manufacturer of Sheet Metal 
articies, you are naturaliy interested in New Ma- 
chinery, ina it will cost oniy a 2c. stamp to request 
us to forward any of tie following jllastrated virculars 
No. 1. ROLLING MILt MACHINERY FOR SHEET METAL 
No. 2. TUBE AND Wink Mitt MACHINERY 
No. 3. SILVERWARE ANO COINING MACHINERY 
No. 4. HAROWARE Anc BRASS GOODS MACHINERY 
No. 5. BicycLe Machinery 


ADDRESS 
THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, ¢ CONN. 



























L 
SIN CREASE IN 








MOSSBERG & GRAN 


pNGh ge) FP -wal= 
DROP 


PRESSES 


PRODUCTION. 





E MFG. co. PROVIDENCE. R.h. 


DRAWING MACHINERY 


wee 


ed 








306 











THis is THE PIERCE *% AcTUAL H. P. 


Gas or Gasoline Engine, 


Complete, Ready to Operate. YO 
work. §IMPLE. NO FIRE, ABSOLUTELY SAFE, DURABLE, 
WELL MADE aud GUARANTEED to be as represented. 
3; H. P. Marine Engine and Launch complete. All sizes Horizontal to 


* Send Stamp 


PRICES 


% bh. p 


= 


This beats Wind, steam 
"ower. We oter the 


F - 
WEB=TEK 26 actua! horse power 


GAS ENGINE 


for *130. lees 10: discownt for cash. 
Built om tnterchangeatie pian. Built 
of best material. Made in lote of 100 
herefore we can make phe prtee Box- 


ed for shipmen:, weight 40 pounds. 
Made for Ges or Gasoiine. 
tm Write for Special Catalogue. 
WEBSTER M’F’G CO.., 
wits West Lith Street, CHICAGO. 


THE IMPROVED GAS ENGINE. 










Two cylinders L one casting 
Oceupies less space and weighs 
less for i's power than any engine 
made. Can be used wherever pow 





Either sta 
No fire 
Nob 
uired 


er ta required 
tionary or marine 

No heat. No smoke 
consed erg! neer rec 


cP Sena f 
SINTZ GAS ENGINE CO.. 
Grand Bae, 
Mic b., 0. 


WOLVERINE” nv ° GASOLINE 
ENGINES, Src WARN! 


4 and 
The “ Wolvertme " is the only re- 
versibie Marine Gas Engine on 
the market, It is the lightest en- 
aive for ite power. Requires no 
lheenseed engineer Abso- 
\utely safe. Manufact'd by 


WOLVERINE MOTOR WORKS, 
12 furor Street, 
CRAND RAPIDS, MICH. 


The Long-Sought-For Found at Last 


AN Impouise Wrrn Bveny TURN OF THE CRANK, 
The Hicks Compound Cylinder 
Gas and Gasoline Engine 

The Hngine of the fu- 
ture. This engi s 
run steadily anc re nttat hy 
as the beet automat 
steam engine, and much 
better than the ordiarny 
ah *yi —' ttalog 

entiecr lren 
Werks. Gi ATWATER 
St., DeTworr, Mich 


SCKEW - -CUTTING DIE HEADS 
SELP-OPENING and ADJUSTABLE. 

The best die head om the market. Some ad- 
vantages over “others.” viz.: They are 
sualler, stronger, more compact, have no 
levers to apr, cannot be clogged by | 
bi ps, are always reliable, and the prices 
are right. {8 Send for descriptive circu- 
lar “8 A.” Oerdie beads are furnished 
in sizes suitad'e for cutting threads from 
No. It wire gauge to 6 inches diameter inclusive. 

Cromerric Driit Co., Wesrvince, Cr 


+ 7 (an.a co, 
EUROPEAN AGENTS _ @ MENEY Vienne 





catalo nyie 

































Engiand 
Aartria. 


GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
(‘eal Gas, Producer 
Gas, and Gasoline di- 
reet from the tank. 
Lio @ HH. P., actual 
The Springfticid 
fins Engine Ce.. 
7) W. Washington St 
Springfield. 0. 


ALCO vero LAUNCH 


Motor controlled from bow. 
Bol 6 
Twin 





' Vaive poynem, 
to @ ft. Launches. 
Screws a spectalt 1.2, 3 4, 
7, 12, Wap a Db. p No licensed 
engineer or plicot required. 
Mpeed and safety guaranteed. 
No dangerous aphtha or 
Gasoline used. No disagree- 
abie vibration 

te” Send W cents in stampe 
for WH Catalogue. 


Marine Vapor Engine C Co., ft. Jersey Av., Jersey City, N. J. 





WILLSON CARBIDE WORKS bide. Samples 
of 2B ite. $15 f. 0.1 New ve including iron case 
packages P atont ane a acturers for export. 
Office ® Maiden Lane. New York 


QNITOR “MOGUL || 


“WO INSPECTION, BOILER FIRE. HEAT. SMOKE OR ODOR. 
VAPO® CHGINE AND POWER COMPANY 
GRawe RAPIGS MICH SEBO FOR CAT. 





MONITOR 
Buy Telephones 


(HAT ARE GOOD--NOT “ CHEAP THINGS.” 
The difference in cost is little. We guarastee 
our apparatus an’ guarantee our -ustomers 
agai ret 1- by patent sults. Our guarai 
tee and_instruments are beth geod. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton St., Chicago. 
laryest Manufacturers of Telephones 

exclusively in the United States 


HOUTS AUTOMATIC TELEPHONE SWITCHES 


of its advantages: Ist. It is strictly 
2d. It completely does away 












‘manual ewitehboard. 44. Con- 
tion betweer subecribers ise direct and 
yeous. #h. No central office ope- 
rater i ) hear de imy. or ‘nterrupt conversa- 
tions ith. Uniform and uninterra 
service at al) hours of day of night. 
[)” This apoliance ts sold og or 
louse, at option of customer, 
a varaliteed 
cP send for illustrated circular & A. to 
Heouts \atomatic Telephone Switch 
Ce., Parker, “e. Dakorn. U.S. As 


for printed matter, stating size want 


ARE RIGH'l. 


PIERCE ENGINE CO., {7 N. I7th St., Racine, Wis. 


can’t afford to be without it, if it will do your 


Scientific American. 















Keel block, 8. EB. 
Knitting machine, 


Schmitt 


Lacing hook or stud, EK. 
H. Chit. 








or Horse | 


MODEL WORK 


zantern frame, F. K. Wright 
ast, Mc canenrescese 
Lasti machine, 8. Snow.. 
watch, Troast......... 
We are prepared to assist the trade and inventors in | Law trimmer. F. H. 
solving mechanical probl also manvfac- aife ee si 
Lifter. ie lifter. 
turing models and stock. Linotype machine, P. T. 


CENTURY MACHINE COMPANY, 
576 West Broadway, 
Complete outfit of modern machivery and tools. 


lantera, G. G. 9 -* — 








Sash lock. 


New York. guard, door, J. Bart 









CREENFIELD 


Steam Engine Works. 


Established 1874. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 
ENGINES AND BOILERS. 
Also Horizontal, Automatic 


Loom warp stop motion, J. 


Shapleigh........ 
Match safe, J. F. Rose 
Mattress, spring, 8. Schlesir 
Measuring quantities of 
paratus for, Wende & 

ica) furnace or arat 


























POWER? POWER? POWER! | yes: #5 
outhpiece, yA R. enero. 
increa pense. owing machine, E. G. Stande..... 
per cent. se at no additional ex Music s feat turner, F. kK. Gustafson. . 


vieren | be ntny ENGINE. 


Stesm a A apor a es 


Row and Sail Boats. 


Send for catalogue. Specify 


THOS. KANE & GO. 
64-66 Wabash av., Chicago. 


“MOON” AUTOMATIC GREASE GUP_ 


It r= tg = = leatber washer which insures 
tight 
Washer can be expanded by adjusting a 
| screw and plunger are controlled 
| by the thum 
is regulated by screw. 
tures are leaders of others. 


If you are interested, talk to us. 


AMERICAN INJECTOR CO. 
331 Congress” Street, , W., _ Detroi 


HOISTING ENGINES 


‘LAT Eort er RUDE 


pe 


‘ fears Hoist 


P 
ries, 


Saving over steam. mt 
where wood, 
are scarce. Send for catalog. 
Guaranteed fully. 


wanted. 


On receipt of ten cents in stamps (practically 25% of r re- 


%-IncHhH AUCER BITS 


A fine co usttnn, teak, 


PD Ah Ct iannnnnccancqnngseescespeceteunens 583,355 
Press. See Copying press. Printing press 
4 . Pressure regulator, J. M. Foster...................- 583, 
$6ES>—_ *rimary battery, Sutton SPEER cctceccesecnesest 583,132 
yp) 583. 
*rinting press, J. k. Koffenberge seoee 583,199 
perfect clearance, especially good | projectile, air gun, Thurber & fei weed SRB 13 
ard wood and for end boring. *rojectile, compound, W. Snyder................«+ 583, 
[?” Send fer Circulars “S A.” Free. Proportional meter, F. FE. Youngs................«« 583, 107 
*ulp making machine, wood, J. J. Ha 583.3 


THE FORD BIT CO., Hotyvonxe, Mass. 





DORMAN’S 

VULGANIZERS 
are used all over the world. 

chines for Rubber Stamps.” We aso make 


Heat Vulcanizers. 
a $10 to $1,000. 


for all 


Die Si wing of all 
e we send 


THE J. nd 


The apri 


one wanted. 


joint and «m 


n on to 


J ‘0 to 


coal or wat 


Address 


. W. 


tall price) we will 


121 EB. Fayette =t., 


hese excellent fea- 


State size — 
Weber 
Gias and Geseiine Ea- 


gine Co., 5 Boulevard, Kansas City, Mo. 


All Stamp and Stencil 
Tools and agence. oe and == Dies 


of all kinds. " Established va ion. 
Catalogues. 


















Nailing machine, G. Goddu 





terfeiting thereof, F. L. 
Net making machine, M. Je 
| ae lock, J. E. Campbell 


RE I, CN coo cciccacansseected 


Nut tapping machine, M. D. 
Cuiect giasa, P. Rudolph 
Oil burner, A. H. Calkins 


eoth working. 


urry 
we. P. Dillon.. 


of cup. The feed 
?aper stock refining ap 
Paper tube cutting mac 
re tubes, machine for 





Detroit. Mich. 


Pen ejector, § Sims 
Penholder, M. W. Patton 
Piano keyboard bottom, M. 
Pie lifter and bread toaster, 
Pillow sham holder, h 2. 
Pi See Tobacco 
Pipe coupling, train, 
*Ipe joint co Tor ston 
Pipes. cores 

other, 8. 





ow 





er solidification by frost, 
Stevens.. oes 
*liers, W. M. Morton....... 
"low, P. Jackson.......... 
"low, A. T. McKissick... 
"iow, 8. W. Wright... 
Plow beam, H. A. Mill 
"ocket book safety loo 
~ost. See Fence post. 
?otato cutter and planter, 





send you one of our 





mond.. 
Pump, air, c. 
Pump bucket, Cc. 


L. Newcomb, 


A. Bart 
Pump, siphon, L. E. § 

icycle rack. 
, Reck cutter, F. J. Mathein. 
ul, girder, W. 8. Elliott 


Brown.. 
Railway gate, Gathercole & 
Railway point and switch, 8 
Railwa 
P. Dickinson. 
Railway switch, automatic, 
Railway switch, automatic, 
Railwa 
J. Ho nan. 
Range finder, Barr & Strou 
Record, card, J. 
Recorder. See ( sak record 


Reel, 0. Atwood 


Register. 


Ay me 
Retort furnace, ro 
wwe iron. are 





Scaffold, ph Fy BF 
Scale, automatic weighing, 
Seale for granulated and pu 


n, G 
Screen. D. E. Phillips 


Upha 


for, Kutzner & Urb: 
Seam for sewed 


eCo 





DORMAN CO, 


Balsimere, Md., U.S. A. | Sewing machine, L. On 












30 


machine, filled 





Chain 






GB” Beau for te Comes “US 





BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING aed HANDLING MACHINERY. 


The JEFFREY MANUFACTURING co., COLUMBUS, O. 
Scauches: CMicago—New Yor«g. 





Sewing machine looper mechanism, R. Stocker... 583.291 
CARLISLE Shade, adjustable window, T. W. Alexander 583,352 
~ Shade holding ’ G. H. Forsyth 583,385 
mi, ea. | connection, Et A. eee .. 168 
bet feed , knife, W. wl F. ————. oe po EY 
NN Sheet m nding. ma machine. Mills 583,200 
Shoe Jay My We ee adins son cenbatadaeteos 
Sign, movable ph. ES B. Nichols... 
Signal distributer, electric, P. H. Fisk.............. 
Sienaiing us, electric, A. D. Wheeler 
led, hand. nutter Pinas ct tatbletintis doves 53,258 
fa and bed, combined, C. G. Anderson.......... 5R8, 1985, 
ring machine. F. A. Odin... .........0ssc0see0e i] 
8. (reissue)... .... +++ 
vy 367) > 


amp, in —_ a t wet 
Lamplighter, tas Wie 


Liquid fuel burner, A. H. Cal 
Lock. Bicycle lock. Bicycle s 


Loom pattern mechanism, J. M. 
Loom pattern mechanism, Ty ry Patten. 


Loom warp stop motion, C. F. Rope’ 
Mantle or incandescent, Weisbach . or other, W. 


Nailing machine, L. H. Goddu 
| Negotiable paper and means for pooventing coun- 


Paper holder, roll, O. H. Hicks..... 
Paper holder, toilet, F. H. Hobersg... 
Paper registering mechanian, T. C. 
ratus, H. Schaaf.. 
ine, Bird & Wyman.. 
.8.M 






2ower from running water, 


Pump, com pression, ) . Nib 
pumeine separates, J. “Horowits 
Clothes and hat rack. 


Kailway bond, electric, J. McLaughiin.. 
Railway current collecting device, electric, W 


Reed setting machine plunger, F. Adamson 


outosnnaie Kotghing, Cc. Sobenide 


articles, L. Muther 
ae | oes and fertilizer distributer, combined, C. 


Sewing machine, J. C. Goodwin 
Sewing machine, G. D. Munsing 
Sewing machine, L. paw C al 


. L. Onderdonk..... 7 


Hub, wheel, N. EB. Pariah...............s.s+- oodneces 583,190 
ydrant, W. H. Gobring...........:c«-cscecssceeess 583,112 
Indicator. See dicator. Speed indica- 
tor. Station in foator. Street or station indi- 
cator. 
Joint. See Tube 





Wr MEO. corecctnconscasessovcces sceusenansetagencogs 
a machine with transplaceable thread 


ge Sbdows chair, i. sh a eee 


ns. 





H. 


er 


quae materials, 


udrass 


e Somes & Watson.. 


and Variable Cut-off Engines. hanical movement, WNIID c0cpechathennntive 

Sizes from 5 to ©! Horse-Power Metal bending machine, 6. A Bertech apt eng t 

Also Vertical and Horizontal and M ric meter. Proportional meter. 

| —— Boilers, Steam Pumps Milk cooler, H. J. SEED occccucceneescanbonsbeses 

and Adams’ Grate Bars. di ier, rn 5, RPI RR RS AAs 

W. G.&@. GREENFIELD, ~*~ :-}1 1) ~ Se 
Bast Newark, N. J. Mop, dish, G. W. Taylor....................... 
Motion, mechanism for transmitting, E. C. 


usical instrument tailpiece, H. D. Cockburn 
Musical instrument, wind reed, P. J. Devault 
~—_ mening and distributing machine, C. C. 


Dietz. 
Lay 


Luehrs 


Padge wheels, automatic feathering float for, G. 


Dexter. 


refolding, 


Peg driving machine, suspended power, Cri: & 


- Waldecker.:: 
W. Martinie.. 


Hall.. 


Dery... 


or (ye —34 Joints in gas or 


Pipes, e ethed “—_4 ~s means for ‘preven ting 
. of liquids in, G. 


etc. 


. A. B. Read..: 
J. A. Me 


ngel 
obtaining mot 


>ulverizing mill, underrun roller, King ‘ ” Ray- 








‘Riley. 
Rogozea 


switch and system of operating same, T. 


 W. Lickstrom.. 
J. H. Lomax 


system, undergr« yund electromagnetic, 


a 


er. 


* See Barrel or package register. Cash 
ater. 

Regulator. See Fluid pressure regulator. Pressure 
z- Fi Me daicedsceacteess 


C. icin 
verized substan 


Screw one and screw holder, combined, BE. H. 
Sealing metal cans for r prese rese rving food, machine 


Sewing machine hedinn ockaniann. L. Muther 

























583,046 to 








































is 
& 


p- 





ive, 
fy 





machine for lasting boots or shoes, J. E. 
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SURVEYING «ND MAPPING 


icebie 
ahh 4 










Architecture; 
Municipai, 6 COURSES 


———— Sheet 


Keeping ; 
All whe 





ipoosioe Dose 
Shewhenss Bage, Baan 


Oirewlar Free: State subject you wish to study. 
International ( orrespondenee Schools, Bor 942, 


TER MOTOR 


GAS ENGINES & VENTILATING FANS 


otor ip the world for dri 














sheppem, ote. ete. In 
Hacks Wn Water or Motor Ce.. Newark, N.J,, U.s./ 
Hawkins’ New CaTEecHiSM oF SLESTMCETY 
PRACTICAL TREATI 
for i” ieectetstens 
Wiremen and 





Amateurs. 
300 iNustrations, bound 
et 


TH » 
Fifth Avenue, New York. 


PROPOSALS. 


OPOSALS will be received at the Bureau of Sup- 
jes and Accoun Hoek Navy Department, Washing 
. C., until 2 > Le — 8, 1897, -y ablicly 











Pp 


¥ eevee wy Vales tit nity of tumber ri Fr a: : 
or’ ay phe y 44 ins for 
coffee, coffee, condenser tubes, boiler tubes. lard 
oil lamps, Sr onanding Wehta, ‘curled | bai, worsted binding, 
pantasote leather, electrical su ical steam 
pampe auxi) Ko combined air and cireulat- 
pumps, and blowers and peace, lank proposals 
be furnished wu ication to the Navy Pay 
Stee. 4 a: STEWART. Paymaster- 





_ NOTICE TO ARCHITECTS. 


EB New YorkK Pusiic Liprary, Astor, Lenox, 
AND TILDEN FOUNDATIONS.—All Architects bav- 
aces of business within the limits of 
New York are invited to submit plans in a 
anne g A competition, for the new Library Building 
erected on the site of the Reservoir at 
St. and Fifth Ave. Detailed instructions will be 
‘urnished on visa personally or in writi to 
GEORGE "y R Secretary of as of Trus- 
tees, 32 Nassau Street, New York Cit 


ty 








neous Perfected and 
SEY 


18] Madison 8t., Chicago. 


MODEL MAKER I make Models for Electrical and 


Mechanical Appiiances, fi 
machinery. M. SANGER, 36 Cortlandt St. . x 


New York 
WAN NTE D ; out a areal rao for panch- 
pi at Winsted, 


ver Plate Co., 
CASTINGS 


fine iron, brass and bronze ¢ for al ur 

G. Creamer & eet Je eu, § New York 

MACHINES, Cortias Engines. Reewrore. 

ICE ge and ag re Macminery,, a LTER 

899 Clinton Street, M waukee. Wis. 
FINISHED 
CASTING 




















Difficult Metal Work ‘at 

great saving. 

to Mie Go Bot Franklin 
Mfg. Co., Syracuse, N. Y. 












TYPE WHEELS. 
woveu secre: 


Small Patented Articles 


—>. for inventors ona ea plan. 
of invention amp. 
ie. a SPECIALTY ‘ton Dridgeten, 


STRONG CASTINGS Qui DELIVERY 











of real merit, 
placed on the 
£3 de- 
AMER- 
N. 





ACME MALLEABLE (RON WORKS BUFFALO. N Y 








BAND FASTENERS for tans 


A. P. Dickey Mra. Co., Racine, Wis. 
ANSELL Spgmemy MACHINERY, 


SPRING C*Serincs * 
coed & Model Work 


free. Gardam & Son, 66-61 Rose 8t.,.N.V. 


| WOODEN TANKS. 


For Ls matey tae Mills ane pa 


Build wers 

La. Red Wood Tanks a —- 
KE. CALDWRELI, Cf 

217 E. Main Street, Loulsviiie. Ky. 


MICA WASHERS 


For all mechanical! uses. Perfect insulators. 
Samples and ‘quotations. furnished. 


A. 0. SCHOONMAKER, 158 William | Street, New York. 


a BORUNDUM} 











w. 











STEAM 
el GAS 


ENGINE “CASTINGS 


a 
MIANUS ELEC. CO., 


FOR SALE OR RENT 
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Scientific 


American, 
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{ uP TO DATEZ— 
And modern in all that pertains to the crafts grouped about 
the printing trade, 


The Inland Printer 


is a favorite, both in the office, and the home. me high 


Prod wand you will find « year's su 


THE INLAND PRINTER CO., 212-214 Monroe Street, CHICAGO. 








E SAM | 
s bright men to fill itions 
ie rt he Government. Bpiendid did 
e than Qu will 
zt al Service alone, for wanes exami- 
nat one will be heid n June and August 
cities. Particulars about dates and 
os of examinations (Customs, Internal Revenue, 
way Mail, Departmental, etc. ). salaries, etc., free 
1 mention Scientific America 


’ NDENCE INSTIT 
h * pd Nato cone! Cie Ww TryT= 










ational Ban 





Worcester Polytechnic | institute 


ER, 
rees of study = Becbenicel, eT “and Electrical 


ineorit and Chemist: 176 page catalogue, show- 
; scons aes coouren b y Peon mailed free. 
rpenses low. 30th year. J. RSHALL, ¥ 








Deer Park 


ON THE CREST OF THE ALLEGHANIES. 
(Main Line B. & 0. R. BR.) 


SEASON OPENS JUNE 2{st, 1897 
SUPERB HOTEL AND COTTAGES. 


For rates, rooms and other information apply to D.C, 
JONES, Manager, B. & O. Central Building, Baltimore, 
Md., up to ) Jane 10th; after that date, Deer | Park, Md. 





How your House 
will Look 
after it is Painted. 


is clearly shown with Patton’s 
House Painting Model (Pat’d). 
Over 20,000 artistic combina- 
tions easily made of 


PATTON'S 
PAINTS 


(Sun-Proof Brand.) 


Model sent postpaid on sow 
10 cts.—free of our agents. ow 
to Increase the Size of Your House 

With Paint” mailed free. 


JAMES E. PATTON CO., Milwaukee, Wis., U. 8. A. 


NOVELTY ‘SIGNS 


cent profit. Great 
plee Nes Val. |. Schreier, 



















made N VEL TY SI SIGRS 


9 Milwuakee, whe 


The Typewriter 

EXCHANGE, 
14 Barclay St., New York, 
156 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 


Ot all maken, 7 0 10% Ree for Oalologue. 


DENSMORE 


The BALL-BEARING Type-Bar Joints mark an 
era in Typewriter Construction. 


OMNESTABLISHED: ee ay 


























indicator, B. W. 

Kelley... es em 
Spindle supports A. Schei w 
Spring. ehicle spri 
Corian, Machine for making flat wire, H. H. 
Square, C. Lf 5 


Stopper. See Bottle stopper. 
Street or station indicator, A. C. 
Swi gate, G. A. Deutelbeck 
Switch. See Automatic switch. Railway switch. 
Switch Be signal apparatus, interlocking, 


Syringe, H. W. 
Tack or nail maki 
Telegraphy, O. SE OE 
7elegraphy, sas 4K § [eee 

elephone receiver support, Duque & Cosgrove. . 
Thread holder, H. D. ta - 






Tire armor, pneumatic, A. N. & 
Tire, bicycle, EB. D. rose EI RS II Ae 
Tire, elastic wheel, E. --; pnganewegendecasseos Ss, 362 
Tire, pneumatic, M. TT age pepeneeeeoeegenass 
Tire’ tubes, valve stem ys pneumatic, J. L. 
RE RS, he se pee 
Tire valve, pneumatic, 1. F. Kepler................ 
Tires, eee for manufacturing pucumette, 
Tobacce pie. Cc. H. Molyneux 
Tool holding bar, G. W. sea 
Toy balloon, heat operated, F 
Trap. See Animal trap. Hog oo Steam trap. 
Trees, composition for ee W. B. Otwell. 
Trestie, extension, J. i Ma ph epasqneseccovecsnes 
Trimmer. See Lawn edge = te 
Trocar, J. <5 MIGREB.. cv cccesscocessvecsstcsesese oe 
ae joint, T. 5. James . 
Tube plug. J. c. “Henderson... 
Tubing, repair plug for flexible, 
Tubs, etc., fastener for, W. Ward 
‘Tweezers, Parke: 
Type justifying mocnine, Ennisson & Honiss..... 


A. Free. 












Typewriting machine, C. L. Ss mr hie ceccse coecbekae 
ve writing meee PASTE, Willis ser ceanucines ons, 
Valve, air brake, H. S. Park............0..sceceeeeee 588,292 
Valve, cistern, J. E Ss ioe cnaniaatan 
Valve, float, G. 8. Brainerd........... ‘ 
Vehicle drop wei, nt, W. L. Johnson s 
Vehicle, motor, H. yy — . 
Vehicle seat lock, . Bennet: : 
Vehicle self propelling: 'R. H. Piass. peed. veuseoenuns 583, 14 
Vehicle spring, * i ireltitececenemeedines anen 583,071 
Veloci eair pump, B. W. Alm...............000« 583,015 
Wagon bed scoop board, ii, i eccnshanegut 583,061 
Wagon, dumping, T. © ge ei ee 588,373 
Washing machine, D. E. bd sae senemntingiate 583,191 
Water heater, J. C. Beckfield................ 583,275, 583,276 
Watering ap tus for a ete tomatic, J. 
Kirkwoc 261 





Wheel. See Amusement wheel. 
Sargent 


Whifiietree, J. B. Sarwent............ 0... .ccccceeeees 583,337 
Wind instrument, G. Oliveri.................0...... 583,077 
Window, sliding, J. C. Hood...............-.+.---++- 585,375 
w couplt and binding post, J. A. Wright.... 585,242 
Wire, device for spooling and unspooling barbed, 

M. K. Phariss 583,333 





H. God 
Wrench, 
Wrench, s. Ww. W ardweii, BOrveccosecevccecess 583,346, 583,347 





DESIGNS. 
Rath Dem, Ka Bec. .o00ccccccccccccoccscossccescese 
Bedstead rail ore ~— aan Hess 
Bicycle frame, C. BE. Duryea...............-+++++ 
Brushes, etc., andie for, .. R. Stafford 
Button hooks, etc., handle for, F. Thielke.......... ris 
Car bolster tension member, W. H. Marshall 

W. Bartlett 








in 
Coin a guated w eel casing, W. 
Corner brace, C. H. Cramer 
Display stand, Kyat & Mawerman 
Dynamo frame, G. 8. Dun 
Furnace, bot oo. Ga. Aa Bergstrom. 


ahood... 

Glass dish, W. M 
Handkerchief, T 
lee hook, T. 8. & EK 
Monument, W. H. Young..... 
Nut cracker, ©. Collins 
Razor handle, M. C. 
W. Cross 





Ft ae bushing, C. 
Washing machine e pate, Fd 
Watch or clock di 


“Bal Hi. W. Whi 272 
ecanicted iople.« ot 





TRADE MARKS. 


Beer and porter, Minneapolis Brewing Company.. 
pvees. & Kaas H 
— - eee — American Cycle Manu- 
u ‘om 
am | parts Pihereof, Scott Poser | Company. 30,108 
d parts thereof, Reming- 


Ae” Se re 
dges an cartridge shells for small arms, 
Winchester Repeating Arms Com pany. Satiiniginee W074 
Cotton ducks, ‘rills, denims, shirtings, 

sh and prints, Kunhardt & ya & 30,072 
nr | and scalp, preparations for the, J. Armst 














Jute . Ames & Harris... 

Lin aahy Se nallo & Canabe 

I nello 

Li 7 Waukesha, and Wankesha lithia water, 

aukesha Lhe of COMPANY... «0. ++ -eseecesereee wD, 

Medicinal chemicals act\ng as internal and ex- 
ternal astringent disinfectants, Firm of E. 
BAGUIO... ccccccccsccccscccscccssoceecesorssestecescs 

Medicinal purposes, effervescent granules for, 
Armstrong anufacturing Company.......... 


Om = Kk oatmeal, rolled, Muscatine Oat Meal 





lley 
he urinary organs, 


a 
i} , M. M. Ruttenan... 30,086 
Specifics for gout and epilepsy. i 


avori ex 5 ing, 


Spices, 











LIGHTEST ros Reith ons op ec egoeasonaseemenenaeal DOA to 30,084 
@euen lean — Pussorso — ~~ pe  B oomaptgphes : 
Sompoan 4 Swede tentepenen toons 
uaz st SPER. Whisky, Jesse Moore-Hunt Company.......------- - 30,080 
= : ertibie ed copy of the specification and drawing of 
wh Y Patent in th We sorescine list, or any patent in print 
Moar. cme PAPER ce 1865, will Re furnished from this a = 
e and 
“ gs lac with Sh ieee nord jenire , and remit to Munn & Co.. 36h 
sar . = Awp MANI- large axinber of copies are desired at one dime. 
io ! tents may now be obtained by the in- 
= let “8. A.” contain- Bg yl vy of the inventions fore- 
8. and going list, provided they are ee ee each. 
as if complica‘ed the cogt will be a little more. For {oli 
* ress " Broadway, New 
» BS Yo’ York Ocber foreian may also be obtainea. 




































SO SIMPLE A CHILD CAN USE THEM | 
N 

















can be taken apart and reassembled, 
fracture can be replaced by anyone 


Che Worden Hickory « 
e « Frame Wheel 


A perfect cushion frame whicb destroys ail vibration, 


and in case of 


A simple, strong, and rigid connection, No brazing 
The strongest and easiesi. riding wheel made. 


A High Grade Bicycle in all its parts. 


Che Worden Hickory Frame Cycle Works, 
Syracuse, 1. ¥., U.S. A. 





Strongest Bicycle le on earth 
guaranteed, gippes any where C. -0.D. with 
0 examine No — ey advance. ers! pro 


eae Union 162 W. Fe arene St ot 


7 ER he E800 sere CLOTHING 


K. ean orcs 
boo 
k G. 
waite rane fet Don Taousens., 
neusure? allow 


~4 








, » tas “LOMB + bg 


$1 -STORIGE BATTERY $4 


SEND $1 FOR SAMPLE CELL. 
THE WILLARD ELECTRIC & BATTERY CO. 
CLEVELAND OHIO. 



















Hygienic 
Saddles 


with base of 

leather strands 

and equipped 

with new “S” spring (shown above) are the sasiest 
and safest cycle saddles, The pommel is there. 
but you never feel it. Send for owr complete catalog ie. 


HUNT MFG, ©0,, Westvoro, Mass. 


EARW A ABICYCLE 


Second Hund Wheels. All 
S* GOOD a8 NEW. $6 to 

S15. New High Grade ‘6 
eo, Special Clear 
to S25. ‘tear- 
tng Satie. Shipped any 
where on approval. 

We will give a responsible act. 
in each town free ave of sample 
wheel te introduce them Our 
reputation i well known through- 
out thecountry Write at ance for aur «ncelal off 


O.W. Mead Cycle Co., Wabash Ay., Chicago, TL. 





















TUBULAR 
DRIVING aA. 


IT is the onl 
1 gr was not Lr oy 


a clear, white | out. 
slike an engine head- 
IT —% the} t 
ead fro ana om 
IT burns & 


erosen 
Send for book (free). 
R. E. DIETZ CO., 60 Laight Street 


, » New York. 
Mention this paper and get special discount. 
ESTABLISHED 1840.— 
1897 Bl BICYCLES 


2500 New hi - 
~ phy on mn approv. 

















—— bicycles 
to 





ELECTRIO STROKE BELL, 250. 








the greatest bar 

gain ever offer 

ed; Pure beil 
metal beaded 
goug , loud elear 
ring Perfect 
continuous ringing mech 
aniem: Regular price 60< Te 
place a sample and oor great cat 





nlogne 
fn eomammers’ ands we mall asamp!le 
for ONLY 25 CENTS. Send 6 cents extra 


for postage. AGENTS WANTED 
&. MH. Ingersoll & Rro., 65 Cortiandt St. » Depi. No. 147, 


THE BEST PEOPLE RIDE THE 


eowD) “POORMAN” Gre 











a al. Werte ter ental st gw” Write for Prices. 
prices. Riders Supply Co., Chleage 3. E, POORMAN, Jr., 622 Race Street, Cincinnati, Ohio 
KRAFTUBERTRAGUNGSWERKE, RHEINFELDEN, Bess usury tshts 
LE, t0.¢ 5 
i i 1 lectri ri ‘ 
germs. Wty sles ctlas’ to supbicumns Cloning ss metkbitts Tae ine earn ie and on the most tavorahie 


German (Badish) or the Swiss side of the Rb 
For further information 













SAILING 


RACINE'BOAT-MFG‘C 


RACINE WIS. U.S.A 











ART 
MAGAZINE CAMERA. 
Folding a. 


ae Sunart = tex x 


ent CatSiow ) stamp for 


SUNART PHOTO co. 
ROCHESTER, N.Y. 





5 Aqueduct Street, 


A.W FABER 


Mauatactory Keatablished 1761, 

AD PENCILS, COLORED PENCILS, SLATE 
PENCILS WRITING SLATES, STEEL PENS, GOLD 

ENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER ny RULERS, 


COLORS AND ARTISTS’ MA 
ior York, N. Y. 
Manufactory Established 1761. 





78 Reade Street, 





DRAWING 


ie 


PENCILS 
PENCILS 


KOH-! NOOR c 


IMPORTERS 











in the vicinit 
please address The Manager, 


of important railway Iines. ¢ ‘heep labor. 
raftubertragungawerke, Rheinteiden, Switzerland. 


iCameras: E 








? 
TH rn 1 $3: oo 


S| 


with full in 








struction 
Mm iforuse, Send dcin stamps for? 
| 100 pege catalog of everything z 
|requireé for making and finish ; 


= y| ine vho tographs complete. All} 
Mi, highest grade goods,low prices 
> JAK. i. SMITH & 0., 
RB Si? Wabash Ave., Chicago. 
Manufacturers, importers and Trade Agents. 


_ Santor. Hiscox (o., 858 Bway, BN. Y 


treweroes 











NESS & HEAD NOISES CURED. 
Our | 8 ~ 3. when al! else fa 
as glasses beipeyes. NOY te Wipes ames FREE 





Zinc Etchings ~ Half: Tones we kx ee 


Designing. 


Electrotypes - 


& tagraveng 





Milwaukee. Wis 








60 YEARS’ 
EXPERIEKCE. 


TRADE MARKS, 
DESICNS, 
COPYRICHTS &ca. 
Anyone sending a sketch and deseription may 
quickly ascertain, free, whether an invention te 
Probably patentable Communicstions strictly 

tial. Oldest agency for securing patents 

Aevesten. We have a Wasbington office, 

Patents aay through Muna & Co receive 
special notice in the 


SCIENTIFIC AMERICAN, 


Senstituty illustrated, largest circulation of 
scientific journal, weekly xiy terms $3.10 a ear; 
six months. yony copies and LiAND 

ON PATENTS sent Address 


MUNN & ce 


361 Broadway. New York. 





sued to his Famous 
of them are in use 


Tt 


world. 


«—The Loss of a Limb 


was formerly of much more consequence than it is nowadays. Science has softened tke blow. With 
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A Great Mining Triumph 


Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold 
Mines in the world. After the most careful investigation he purchased in August, 1895, two 
Griffin Mills, and his report is so remarkable as to demand the careful attention of every one 
interested in Gold Mining. We give it in his own words. 













New Youn, Jan. 9, 1896. 
BRADLEY PULVERIZER CO. Gentlemen:—The two Griffin Mills have been in operation now for 9) days on the 
hardest rock, with the exception of corundum, that I have ever met during my mining life. They have taken the rock direct 
from the breaker, and they average about 2% tons to each machine, 40 mesh fine, without elevating or bolting We simply put 
a4 mesh sereen around the Griffin Mill, and the stuff comes out 40 mesh fine or over, which makes it an excellent pulp for 
meoking by eyanide or chlorination; therefore we have concluded to order 10 more Griffin Millis. We have tried highb- 
pron rolls and ry stamps, ond, ater pookane into the ———— Dry Pulverizer, the Narod Pulverizer, the 
verizer, the Frishie Lucop, Cook, and. ous other verizers, wohemeaely secgmenay’, Mill 
to any one. "Youre truly, CDMA 


HOW 10 CRIFFIN MILLS work. 


DELAMAR’S NEVADA GOLD ee co., 
SALT LAKE © TY. UTAH 
BRADLEY PULVERIZER CO. Gentlemen:—In answer to your inquiry as to w the “@ Mil” 4 is doing at our 
DeLamar Mili, DeLamar, Nevada, we t to state that we often run 310 tons per day with 10 of your mills in 
one occasion these 10 mills produced tons in one day. I have no pocieney in stating that they will ly produce at 
least 30 tons per day each on our ore, which is extremely and unusually ha 
Yours very truly, H. A. COHEN, General Manager. 












These strong letters coming from such representative men are conclusive evidence that 
we are right in claiming that the “Griffin Mill” will produce a larger amount of finer pulp 
at less cost than any other stamp or pulverizer made. 






Let us send you a free copy of our |ilustrated pamphiet, which will tell you all 
about the Mill and bring to you other evidence of its great achievements. 


BRADLEY PULVERIZER CO.,92 Strate St., Boston,Mass. 
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